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UNIVERSAL static memory card 

★ 32K bytes -ROM, RAM, EPROM or a combination 

★ SS-50 A&C compatible with 16 and 20 bit address decoding 

★ Compatible with all SWTPC 6800 and 6809 computers 


This is the most versatile memory card you can 
buy. Our S-32 may be populated with up to 
32K of static RAM, EPROM, or ROM, or any 
4K block combination of these that you may 
desire. Any 5-volt 2716 pinout compatible 
memory may be used in this card. Any 4K block 
of the memory may be jumper block program- 
med for RAM or ROM use. This feature 
makes this the ideal memory for those process 
control applications that require a mixture of 
ROM and RAM memory. The board is fully 
compatible with all SWTPC 6800 and 6809 com- 
puters. 


The power requirement for the board is only 
1.75 amps at 5.0 volts with a full 32K of RAM 
installed. 

S-32 Circuit card assembled 

-less memory IC's (uses up to 16). $99.50 

2716 Type EPROM for above $50.00 ea. 

16K (2K x 8) Static RAM for above 

(4016 or 2128) $50.00 ea. 



SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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Z80A computer for under $10K. Two floppy drives, too. 
Naturally, it’s from Cromemco. 


It's a reality. In Cromemco's new 
Model Z-2H you get all of the above 
and even more. With Cromemco you 
get it all. 

In this new Model Z-2H you get 
not only a large-storage Winchester 
hard disk drive but also two floppy 
disk drives. In the hard disk drive you 
get unprecedented storage capacity 
at this price — 11 megabytes unfor- 
matted. 

You get speed — both in the 4 MHz 
Z80A microprocessor and in the fast 
64K RAM which has a chip access 
time of only 150 nanoseconds. You 
get speed in the computer minimum 
instruction execution time of 1 micro- 
second. You get speed in the hard 
disk transfer rate of 5.6 megabits/sec. 

EXPANDABILITY 

You get expandability, too. The 
high-speed RAM can be expanded to 
512 kilobytes if you wish. 

And the computer has a full 12-slot 
card cage you can use for additional 
RAM and interface cards. 

BROADEST SOFTWARE SUPPORT 

With the Z-2H you also get the 
broadest software support in the 


microcomputer field. Software Cro- 
memco is known for. Software like 
this: 

• Extended BASIC 

• FORTRAN IV 

• RATFOR (RATiona! FORtran) 

• COBOL 

• Z80 Macro Assembler 

• Word Processing System 

• Data Base Management 

with more coming all the time. 

SMALL, RUGGED, RELIABLE 

With all its features the new Z-2H, 
including its hard disk drive, is still 
housed in just one compact cabinet. 



Hard disk drive at lower left can be inter- 
changed just by sliding out and disconnecting 
plug. Seven free card slots are available. 
Z-2H includes printer interface card. 


Included in that cabinet, too, is 
Cromemco ruggedness and reliability. 
Cromemco is time-proved. Our 
equipment is a survey winner for 
reliability. Of course, there's Cro- 
memco's all-metal cabinet. Rugged, 
solid. And, there's the heavy-duty 
power supply (30A @ 8V, 15A @ 
+ 18 V, and 15A @ —18V) for cir- 
cuitry you'll sooner or later want to 
plug into those free card slots. 

SEE IT NOW 

Last summer we told you this new 
Z-2H would be a smash. And it is. 
So see it at your dealer's now. Have 
him put you in touch with a user — 
there are lots of them because 
Cromemco has been delivering for 
months. See for yourself how pleased 
our users are. 


PRESENT CROMEMCO USERS 

We've kept you in mind, too. Ask 
about the new Model HDD Disk 
Drive which can combine with your 
present Cromemco computer to give 
you up to 22 megabytes of disk 
storage. 


I 



Cromemco 

incorporated 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 
Tomorrow’s computers today 


(415) 964-7400 
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The Solution Store 


Your Computer Store for the 80’s. 


MicroAge Computer Stores were de- 
signed for the 80 's . . . and beyond. 
Designed to provide solutions, not 
just to sell hardware. From systems 
integration to easy-to-use application 
software. From research and develop- 
ment to warranty service and repair. 


Paradise Valley Mall 1220 Melbourne Dr. 

(Cactus Rd. & Tatum Blvd.) Hurst. Texas 
Phoenix. Arizona 


From systems consulting to training 
and installation. In all these, we are 
the acknowledged leaders, the in- 
dustry pioneers. The model for all 

/MicroAge 

co/npuTer sTores 

CIRCLE INQUIRY NO. 49 

2525 N. Scottsdale Rd. Spring Valley Rd. & Coit St. 

Scottsdale. Arizona Richardson. Texas 


computer stores of the future. 

Don't just take our word for it. Visit the 
MicroAge Computer Store nearest 
you. You'll leave with a whole new 
idea about what a computer store is 
all about . . . and will be for years to 
come. 


2612 East Broadway 24 West Camelback Rd. 

Tucson. Arizona Phoenix. Arizona 


For franchise opportunities, contact the director of franchising, (602) 967-1421. 


This Weekend: 


STIK 

IT.... 
••to your 

That’s right! Esmark’s VIDIET-STIK light pen has 
the TRS-80 CONNECTION for LEVEL I & II. Your 
4K to 48K TRS-80 System will come alive under 
your VIDIET-STIK within minutes of its arrival. 
That's because there are no wires to solder or 
traces to cut. You're up and running as fast as 
you can plug the interface into your system’s 
cassette EAR-jack, CLOAD our custom LIGHT- 
WAVE demonstration software and RUN. And 
because the interface has a plug for your re- 
corder, you won’t have to unplug it again when 
loading your other software tapes. The inter- 
face allows them to pass right thru whenever 
you’re not using the pen. It’s exclusive ‘‘switched 
tip” design means the pen's electrically iso- 
lated from your system when it’s not in use. 
Just point & press! It’s that simple... Plug, 
CLOAD and RUN. And have we got the software 
for you to RUN with! Our demonstration tape 
includes a calibration program (used to adjust 
the CRT’s brightness and contrast) plus STIK- 
TAC-TOE, AWARI and TOWERS. Two challeng- 
ing games and a puzzle that will keep grown- 
ups and children Stik'ing it to your TRS-80 for 
hours. And there are instructions provided so 
you can begin writing your own light pen pro- 
grams (lightware) for fun or profit (Level II). Or, 
just sit back and enjoy our LIGHT WAVE tapes 
each month. Esmark’s unmatched commit- 
ment to lightware can bring you up to five new 
games, puzzles, drills & educational quizzes 
or simulations each month. Our current LIGHT- 
WAVE releases are: 


LIGHT-PAK 2- LIGHTPEG (4 peg-jump puzzles) 
ENDRUN (Othello with a'twist’) 
(LEVEL II) LIFE9 (Conway’s LIFE with 
mutations) 

Price: $19.95 (including postage 
& handling) 

LIGHT-PAK 3- LITEGAMMON (Backgammon 
you’ll Stik with) 

(LEVEL II) STIKWUMPUS (Caves with a 
little ‘life’) 

MAZEMASTER (Maze after 
maze to poke thru) 

Price: $l9.95(including postage 
& handling) 

Order yours now and we ll include a free copy 
of FLASHBACK, Esmark’s newsletter dedicat- 
ed to the latest news in lightware applications. 
And don't forget to tell your friends. The 
VIDIET-STIK can also be ordered for use on 
most other micro systems using the following 
processor chips: 


T 

R 

S 

i 

8 

O 


8080 


Z80 


6800 


6502 




All that’s required is a standard cassette jack 
leading to Ground and a readable single bit in- 
put port. Driver software is provided along with 
instructions for writing lightware applica- 
tions. And tell your local Dealer that Esmark's 
got a Dealer package he won’t want to miss 
out on. Delivery is 3 to 6 weeks from receipt of 
your order. C.O.D.’s are $3.00 extra but will be 
shipped within 2 weeks. All prices are F.O.B. 
Mishawaka, Indiana. Indiana residents add 
4% sales tax. 


ALSO COMING FROM ESMARK: 

•TRS-80 Printer Interface (Cassette AUX-jack 
interface for all RS232 prints. Includes LLIST 
& LPRINT software) 

•TRS-80 RS232 Communications Interface 
(Makes your TRS-80 a full I/O terminal to time- 
sharing systems the world over. Gives you 
intelligent or dumb terminal capabilities at 
1 10 or 300 BAUD. Also includes Printer Inter- 
face above with 20 mA current loop & TTL 
level I/O options.) 

—TRS-80 is a trademark of Tandy Corporation— 


ESMARK 'incorporated * 

507V2 E McKINLEY HWY. MISHAWAKA, IN 46544 

(219) 255-3035 $62 95 

PLUS $1.50 
POSTAGE & 
HANDLING 
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* ELECTRONIC SYSTEMS MARKETING 


EDITOR’S NOTEBOOK 


As we go to press, IBM has just announced 
its 5120 computing system, the lowest-priced 
IBM system to date. With the purchase price 
ranging from $9,340 to $23,990, this 
system represents one important step 
toward computer power at a price feasible 
for the small businessman. 

A representative configuration which in- 
cludes a main storage (RAM) capacity of 
32,768 characters of information, a 120 
character-per-second printer and the BASIC 
programming language, can be purchased 
for less than $1 3,500. 

This new system is built around a com- 
puter (5110 model 3) with the base about 
the size of a large typewriter, yet contains 
the computing power of a system that would 
have weighed a ton and filled a small room 
20 years ago. 

To assist customers in the installatino of 
this system, IBM has set up a toll-free “Hot 
Line” in Atlanta. 

Only time will tell just how much help can 
be offered on the phone. Anyhow, it is a 
step by IBM to come into the world of small 
business systems. 

Here are the features and prices of the 
system: 

STANDARD FEATURES 

• A nine-inch diagonal CRT with 16 lines 
of 64 characters totaling 1 ,024 charac- 
ters, and upper and lower case display 
under program control; 

• Two integrated diskette drives with 1 .2 
megabytes of storage each; 

• Configuration flexibility of from 16K to 
64K main storage; 

• Choice of BASIC or APL or both; 

• Compatible with an IBM 5110 with 
like features; 

• Programmable full screen management 
including automatic cursor position and 
CRT on/off control; 

• Audible alarm, which signals the opera- 
tor that attention is required by way of 
system control or user program control; 

• A typewriter- 1 ike keyboard plus a separ- 
ate 10-key numeric pad. Keytops indi- 
cate special characters for BASIC 
and/or APL, depending on the model. 
Four operator keys located on the 
numeric pad provide arithmetic functions; 

• System control switches and status indi- 
cator lights are readily accessible to the 
right of the CRT; 

• Composite video adapter providing the 
capability for simultaneous display of 
CRT data on additional TV monitor 
screens. 

OPTIONAL FEATURES 

• Diskette sort, resident in read-only stor- 
age for full record sorting or record ad- 
dress sorting from either BASIC or APL 
programs; sort key can contain up to six 
sort control fields and control statements 
can be stored on diskette or entered from 
the keyboard via prompting message; 

• Serial I/O adapter, an external device at- 
tachment at five, six, seven and eight-bit 
transaction codes operating in conjunc- 
tion with BASIC or APL programs; 


• Binary synchronous communications 
adapter, which allows the 5120 to func- 
tion on a switched or non-switched com- 
munications line at transmission rates of 
up to 4,800 bps as a processor terminal 
emulating 3741 line protocol or 2770 
in conjunction with BASIC or APL 
program control; 

• Asynchronous communications adapter, 
which provides 2741 compatibility us- 
ing start/stop discipline at transmission 
speeds of 134.5 bps or 300 bps over 
switched and non-switched lines. 

The system licensed programs are cross- 
industry packages designed to provide the 
user with tools for running and managing a 
business. They are: General Ledger, Ac- 
counts Payable, Payroll, Billing, Inventory 
Reporting and Accounts Receivable. 

Highlights common to all programs include: 

• Interrelated applications through genera- 
tion and passing of transaction data on 
diskettes for direct input as appropriate; 

• New approach to program documenta- 
tion designed to significantly increase 
ease-of-use and customer self-sufficiency 
during installation and operation; 

• Installation Support Center support with 
direct customer “hot line” for questions 
related to the installation and operation 
of these applications; 

• Enhanced ease-of-use through appropri- 
ate operation of menu-driven selection of 
procedures and/or screen prompting; 

• Built-in auditability and control through 
such techniques as zero balancing and 
control totals. 

5120 COMPUTING SYSTEM PRICES 

5110 Model 3 Computer 




Main 


Model 

Language 

Storage 

Price 

A31 

APL 

16K 

$ 9,990 

A32 

APL 

32K 

$10,775 

A33 

APL 

48 K 

$11,560 

A34 

APL 

64K 

$12,345 

B31 

BASIC 

16K 

$ 9,160 

B32 

BASIC 

32K 

$ 9,945 

B33 

BASIC 

48K 

$10,730 

B34 

BASIC 

64K 

$11,515 

C31 

APL & BASIC 

16K 

$10,820 

C32 

APL & BASIC 

32K 

$11,605 

C33 

APL & BASIC 

48 K 

$12,930 

C34 

APL & BASIC 

64K 

$13,175 

5103 Printers 



Model 

Speed 

Price 


11 

80 cps 

$2,655 


12 

1 20 cps 

$3,070 


51 14 Diskette Units 



Model 

Capacity 

Price 


001 

1.2 MB 

$3,445 


001 

2.4 MB 

$5,155 



5110 Model 3 Options 

Diskette sort $ 360 

Serial I/O adapter $ 630 

Binary synchronous communications adapter $ 1 .800 
Asynchronous communications adapter $ 540 

Expansion Feature* $ 270 

Channel Terminator* * $ 180 

EIA/CCITT Interface* * * $ 430 

* Required for attachment of serial I/O or asynchro- 
nous communication adapters 
* ‘Required when the IBM 5103 printer is not attached. 
** ‘Required with binary asynchronous communica- 
tions adapter. 
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Record keeping problems? Our CCA Data 
Management System solves them easily. 


Having information at your fingertips can make your job a 
whole lot easier. And that's what the CCA Data Management 
System is all about. 

With this Personal Software rM package and an Apple II ,M 
or TRS-80™ disk system, it will be far easier to keep inven- 
tories, customer lists, accounts receivable and payable records, 
patient histories and many more items. 

In fact, you can use the CCA DMS for all of your data 
management needs, rather than buying (expensive) or writing 
(time consuming) separate programs for each applica- 
tion. That's because DMS lets you create your own 
filing systems, adapting itself to the types of records 
you keep. You specify the number and names of 
each data field— without any programming. 

With DMS keeping all of your records, you only 
have to learn how to use one system. That's 
easier, too. It's menu driven, with plenty of ^ 
prompts to help you create files and add, 
update, scan, inspect, delete, sort, con- 
dense and print data. Our compre- 
hensive 130-page step-by-step / 
instruction manual even provides 
complete "how to" inventory and 
mailing list applications so you 
can start processing immediately. 

DMS is a very powerful sys- 
tem, with more file and record 
storage capacity than other data 
base programs on the market. 



And it also gives you greater data handling flexibility. To cus- 
tomize DMS, write add-on BASIC programs that read or write 
DMS files and perform any kind of processing you want. 

You can sort and print your data in nearly any form of 
report and mailing label you want. Sort data by up to 10 fields 
for zip code, balance due, geographic location or whatever. 
And print reports with subtotals and totals automatically 
calculated. 

The CCA Data Management System, written by Creative 
Computer Applications, has two years of field testing on other 
microcomputers. Now Personal Software makes DMS avail- 
able on the TRS-80 Level II and Apple II and II Plus 48k 
disk systems. And at under $100, DMS is also easy to afford. 

One demonstration will convince you how easy com- 
puterized record keeping is. Ask your Personal Software 
dealer to show you. To locate your nearest dealer, 
contact Personal Software, Inc., (408) 745-7841, 592 
Weddell Dr., Sunnyvale, CA 94086. 
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P&T CP/M®2 unleashes the POWER 
of your TRS-80 MODEL II 

Pickles & Trout has adapted CP/M 2, one of the world’s most 
popular operating systems, to the TRS-80 Model II and the 
result is spectacular: 


• 596K bytes of usable stor- 
age at double density 

• Runs both single and double 
density disks with automatic 
density select 

• Single drive backup 

• Multi-drive software can run 
on a 1 drive system 

• Operates with 1, 2, 3, or 4 
drives 

• Full function CRT control 

• Type-ahead buffer for key- 
board input 


• Full access to both serial 
ports and parallel printer 
port 

• Fully software program- 
mable serial ports 

• Loads an 18K Basic in 2.5 
seconds 

• Full compatibility with exist- 
ing CP/M software and ap- 
plication packages 

• Full set of 7 CP/M manuals 
plus our own for the TRS-80 
Model II 



Introductory price: $175 

Prepaid. COD. Mastercharge or Visa orders accepted. 
Shipping extra. California residents add 6% sales tax. 


PICKLES & TROUT 

P O BOX 1206. GOLETA. CA 93017. (805) 967-9563 



V/SA 


CP/M is a trademark of Digital Research Inc. TRS-80 is a trademark of Tandy Corp. 

" " — ~ 
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COMING 

IN 

JUNE 

INTERFACE AGE’s 
systems editor Tom Fox 
takes a hard-nosed look 
at the major micro-based 
systems on the market, 
and you’ll get his un- 
flinching critique on the 
various merits and de- 
merits of hardware, soft- 
ware and disk drives. 

For the severely handi- 
capped, the “dust” 
found in the popular 
Etch-a-Sketch is put to 
surprising use in a 
device devloped by the 
University of Tennessee 
to help a cerebral palsy 
victim get around her 
handicap. 
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BANK SELECT - 64K BYTE EXPANDABLE MEMORY BOARD 


MEAUREMENT SYSTEMS 


ANL, CONTROLS INC 


MOuel OMB A400 


MODEL DMB6400 SERIES 

FULLY COMPATIBLE WITH: 

ALPHA MICRO 
CROMEMCO 
NORTH STAR 
MP/M 

and most other 
S-100 systems 


Four independent, 16K software 
selectable banks. 

Switch selectable bank sizes — 
from 16K to 64K in 16K increments. 
Eight banks (512K) per I/O port for 
each of the 256 ports. 

Z-80 4MHz operation with no 
wait states. 

Low power — 8 watts maximum. 
Reliable, tested and burned-in 
memory. 

ONE YEAR GUARANTEE 

IEEE S-100 compatible timing. 
Attractive Dealer OEM Prices 










PEARL™! 


(Skeptics are still saying a program like Pt 
won’t be available until the mid-1980s 


They’re wrong, of course. PEARL is available now. 

PEARL (Producing Error-free Automatic Rapid Logic) brings application generation software to microcomputer 
users at four user levels. 


Very simply, PEARL means that anyone with a microcomputer with 48K memory can use one of the four PEARL 
programs to generate new applications software with a minimum of time, trouble and training. 


PEARL runs under CP/M* and is designed as a powerful menu-driven tool. PEARL Level 1 provides 
non-programmers with the capability to program their own new applications automatically. Users respond to 
on-screen prompts as they define their system; no programming knowledge is required. 


PEARL Levels 2 and 3, for experienced programmers, provide sophisticated processing for complex 
applications. In just fractions of the time it used to take to design, code, and test a program, PEARL will generate and 
compile a new application. PEARL Level 4, the most advanced of the PEARL packages, provides programmers with 
the capability to include many features normally associated with customized turnkey systems. 

Introductory prices. Trade-in allowances for upgrade to higher levels. 


PEARL Level 1 For Personal Computing $ 90 

PEARL Level 2 The Business Assistant $ 200 

PEARL Level 3 For Software Developers $ 400 

PEARL Level 4 For Turnkey Systems Developers $ 800 


May 1 980 
June 1980 



evolutionary csodware (or the 198Cfe 


Computer Pathways Unlimited, Inc. 

Corporate Office: 2151 Davcor Street S.E. 

Salem, Oregon 97302 

503 - 363-8929 
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people 
who play the 
computer 
specify 
\ferbatim 


Virtuoso performers at 
computer keyboards deserve 
the ultimate in recording 
quality. That's why you 
should specify Verbatim 
brand diskettes, minidisks, 
cartridges and data cassettes 
for your computer or word 
processing system. 

At Verbatim, the whole mes- 
sage is quality. We specialize 
in digital data recording media 
and have become the world 
leader by setting the standards 
for flawless, dropout-free 
magnetic media. Every size, 
every format, and available 
everywhere. Order them from 


your computer supplies dealer. 
Simply specify Verbatim. 

For the name of your nearest 
Verbatim distributor, call: 

800-538-1793 
In California call: 

(408) 737-7771 collect 

Verbatim Corporation 
323 Soquel Way 
Sunnyvale, CA 94086 

In Europe: 

Verbatim S.A. 

Case Postale 296 
1215 Geneve 15 
Switzerland 

Telephone: 41(22) 34-90-55 
Telex: 22647 ITGE CH. 
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Without an Eaton LRC Printer yoi 


Get serioui 







are just playing computer games. 



Introducing the New Eaton LRC 7000+ Dot-Matrix Impact Printer. 


No matter what type of 
personal computer you now 
have, or are thinking of buying — 

Apple Interact 

Cromemco Commodore Pet 
TRS-80 Northstar 

Tl Ohio Scientific 

Exidy and others 

— the new Eaton LRC 7000+ dot- 
matrix impact printer will quickly 
interface and be printing in a 
matter of seconds. You’ll 
immediately have hard copy 
capabilities that will allow you to 
go beyond computer games and 
get down to serious business. 

An Invaluable Addition 

Adding a printer increases the 
practicality and usefulness of 
your personal computer 
dramatically. You’ll be able to 
perform all sorts of bookkeeping 
and accounting functions — 
from balancing your personal 
checkbook to monitoring your 
company’s inventory — and 
you’ll have a permanent copy for 
your records. You’ll find that 
whether you’re controlling your 
family’s budget, recording your 
program listing, plotting the 



growth of a stock in the market, 
or any of the other thousands of 
analytical functions your 
computer can perform, a quality 
printer is simply invaluable. But 
you’ll want to be sure to pick the 
right printer for your system. 


The Right 
Printer 



The Eaton 
LRC 7000+ is 
designed specifically for 
personal computers. Its plug-in 
simplicity makes it remarkably 
easy to interface with any 
computer. Its simple design 
features the fewest possible 
moving parts, making it virtually 
maintenance free. Unlike many 
other printers, the 7000+ can 
print on any type of roll paper, 
eliminating the hassle and added 
expense of purchasing a special, 
treated paper. Its rugged case is 
tough enough for industrial 
environments, yet attractive 
enough for home or office use. 
And most importantly, it offers 
the high performance and 
features you demand in a quality 
printer. 

Super Performance 

The 7000+ features uni- 
directional printing with a line 
speed of 1.25 lines per second It 
accepts any single or two-ply 
paper roll from 3/4 inch to 3-7/8 
inches v/ide, and prints a 3-1/3 
inch line. Capacity is adjustable 
and can be 40 columns at 12 
characters to the inch using the 
single width font; or 20 columns 
at 6 characters to the inch using 
the double-wide font. An avail- 
able option allows the unit to 
print 64 columns at the single 
width setting, and 32 columns 
using a double width font. 


An Unbeatable Price 

The real beauty of the new 
7000+ is the fact that you can’t 
buy another printer that offers 
you all these features at any- 
where near the price. Eaton 
LRC’s 7000+ has a suggested 
retail price of $389.00 and comes 
with a 90-day factory warranty. 

Specify Eaton LRC 

Whether you’re looking for a 
quality printer to add to your 
existing computer, or are about 
to buy a complete system, don’t 
settle for less than an Eaton 
LRC printer. Stop by your local 
Computerland store or contact 
Quest Electronics, 2322 Walsh 
Avenue, Santa Clara, CA 95051, 
(408) 988-1640 or Sigma 
International, Inc., P.O. Box 1118, 
Scottsdale, AZ 85252, (602) 994- 
3436 for more information. Once 
you’ve seen the new 7000+, you 
won’t settle for anything less. 
LRC, an EATON company, 
Riverton, Wyoming 82501, 

(307) 856-4821. 

Master distributor inquiries 
welcome. Contact your nearest 
LRC Regional Sales Office: 
Northeastern office, One 
Lakeside Office Park, Wakefield, 
MA 01880, (617) 245-2730; 
Southeastern office, 29 Delmont 
Drive Northeast, Atlanta, GA 
30305, (404) 231-4105; Western 
office, 510 Lawrence Expressway, 
Suite 210, Sunnyvale, CA 94086, 
(408) 245-1590. 
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LETTERS TO THE EDITOR 


l 


DESKS 

AND 

STUFF 



Computer terminals, business systems, 
lab components . . . they all need desks 
and enclosures. That’s what we’re all 
about. Computer Furniture and Acces- 
sories offers a standard line of furniture 
suitable for a wide variety of applica- 
tions. Handsome, rugged, economical 
furniture in all shapes, sizes and colors. 
Basic models shipped from stock in 
days, not months. And we’re nice people 
to deal with. What more could you 
ask for? 


CF*A 

Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 


INPUT ON TRS-80 

I have been following Bob Albrecht’s col- 
umn closely as I have been weaning myself 
off calculators and onto the TRS-80. His 
graphing episode in particular was excellent. 
What is so very nice about these columns is 
the “try this and see what happens” ap- 
proach which I find exactly the right kind of 
start because it encourages you to modify 
for your own purposes. Just great! 

I am much impressed with the TRS-80. 
What scares me is the trap set by the easy 
“sophistication” of this equipment which 
entices many teachers away from mathe- 
matics and into CAI, games and alphabetiz- 
ing. I feel that we need to offer some more 
appropriate avenues to use this fine tool 
within math. 

None of that concern is meant to take 
away at all from your delightful work. 

Gerald R. Rising 
State University of New York 
at Buffalo 

SOFTWARE SECURITY 

I refer to David Ahl’s December letter 
about software piracy in this space. No soft- 
ware publisher need feel helpless about 
piracy any longer. 

Historically, author-programmers have re- 
sisted writing in anti-dump/anti-save rou- 
tines, because direct cassette-to-cassette 


copies could be made without entering the 
computer. 

But this kind of leap-frogging with cas- 
sette or disk can now be made impossible or 
incredibly difficult. When a software product 
is duplicated at Cook Labs, a newly devel- 
oped MIP technique (magnetic interference 
pattern) can be laid on the surface along 
with the program or data. The MIP does not 
interface with loadability, however. 

Thus, if ‘anti-dump’ is written into the 
code, the software publisher is very secure. 

However, to address David Ahl’s com- 
plaint more directly: the MIP procedure will, 
not succeed in improving any pirate’s 
ethics. Like the speed of light, the statistical 
veniality of man is predictably constant. 

Emory Cook 
Norwalk, CT 

EDUCATOR WANTS INFO 

Recently a group of mathematics teachers 
gathered and your group/company was 
mentioned as a reference for calculator re- 
lated materials. The teachers in our school 
and district are interested in the classroom 
use of calculators and would like assistance 
in this new concept of learning. 

N. Reifferscheid, Vice Principal 
St. Augustine School 
P.O. Box 1810, Humboldt 
Sask., Canada SOK 2A0 


MODIFICATION TO 
COMPUTER SYSTEM 

I made a simple modification to my com- 
puter system that turned out so well, I 
thought you might want to pass it on. I 
much prefer to type on a typewriter rather 
than a terminal because the letters appear 
right above my fingers. I don’t have to look 
up and down to see what I’ve written and 
find characters typed which I didn’t touch. 

I have a SOL 20 and decided to mount 
my 9” TV down inside the chassis where it 


belongs. Naturally this would require a bit of 
slashing and burning, sawing, etc. 

The simple solution was to put the image 
of the TV screen down inside the SOL 
rather than the TV itself. A piece of 8” x 
1 0” mirror, a couple of brackets and revers- 
ing the vertical yoke leads did the trick. 

The system is much easier to use either 
sitting or standing. You can juggle the mir- 
ror and TV angle to suit your own posture 
and system. I heartily recommend it. 

Howard Barney 
Los Altos Hills, CA 
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Gmaphics. 

The Paper Tiger puts nKDre bile into 

everythihg you da 


The Paper Tiger strikes again. With a DotPlot” graphics 
option that lets you make the most of your Apple II, TRS 80, or 
other personal computer. 

Wth DotPlot and available software drivers, 
you can print screen graphics, draw illustrations, 
write block letters, plot charts. And DotPlot 
includes an expanded, 2K-byte buffer. 

That’s not all. Every Paper Tiger gives you 8 
software-selectable character sizes. 80 and 
132 column formats. Multi-part business forms 
handling. Forms control. Reliable stepper- 
motor paper drive. Adjustable width tractor feed. 

Continuous duty cycle operation. Plus lots more. 


The Paper Tiger costs only $995. The DotPlot option only 
$99 more. But don’t let these low prices fool you. Because the 
Paper Tiger is rugged enough to stand up to the 
most demanding printer-plotter requirements. 

[ m * For the name of the Paper Tiger dealer nearest 

you, call toll-free 1-800-343-6412 (except Massa- 
chusetts, Alaska, and Hawaii). 

JH Integral Data Systems, 14 Tech Circle, 

Natick, MA 01760. (617) 237-7610. 
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Integral Data Systems, Inc. 




"I own a fast-growing business and before I 
bought my computer system I put in a lot of late 
hours keeping up with my accounting and 
inventory control. Now the computer does my 
number crunching quickly, so I have time after 
hours to have some fun with the system. My son 
and I started out playing Star Trek on the system, 
and now we're learning to play chess. 

"When I was shopping around for my system, 
the guys in the computer stores demonstrated all 
the unique features of the minifloppy. I've got to 
admit that at first I didn't really understand all the 
technical details. But now that I use the system 
every day, I really appreciate the minifloppy's fast 
random access and data transfer. I like the 
reliability, too. 


"I'm glad I went with Shugart drives. Look, 
when you lay out your own money for a system, 
you want dependable performance and good 
value. Do what I did. Ask for the system with the 
minifloppy." 

If it isn’t Shugart, 
it isn’t minifloppy. 

Shugart 

435 Oakmead Parkway. Sunnyvale, California 94086 
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SCHOOL SEEKS HELP 

Our Business Education Department is 
looking into the use of microcomputers. 

We are very concerned about the avail- 
ability of cassettes and software. Specifically 
we seek cassettes in our subject areas on the 
high school level. Are there cassettes avail- 
able for students of bookkeeping, market- 
ing, advertising, law, economics, business 
math, business machines, small business 
problems, general business problems, and 
other related topics? 

In order for us to make an intelligent deci- 
sion as to which computer should be pur- 
chased, we are attempting to first ascertain 
the certainty of software. We make no pretense 
of having any expertise in this field, and 
would appreciate any assistance and advice. 

Phillip Lashinsky, Chairman 
Business Education Dept. 

Hendrick Hudson High School 
Montrose, NY 10548 

ELECTRONIC MAILBAG 

Here are reprints of the first-e\/er letters 
sent to us by subscribers hooked into The 
Source , the home/business time-sharing 
service open to anyone with a terminal and 
a telephone. While an incidental start, these 
letters symbolize a computer communications 
blitz paralleling the advent of television. 

Thu 31 -Jan-80 

Ref. your mention of electronic mail and 
uses in March 1 980. 

We have used The Source to develop a 
program called DATA CAPTURE for the 
Apple II. It will ‘capture’ any data that ap- 
pears on the screen of your CRT including 
CHAT, MAIL or any database. It will trans- 
mit data to any other system using the S)end 
command. It will also transmit or receive 
programs from another Apple computer. 

Another use of The Source is contact with 
our subscribers and customers. We write the 
newsletter for Apple II owners and quite a 
number of them are using the system. 

George McClelland 
Southeastern Software 
TCA098 

Glad to see that you are on The Source. The 
only thing I use The Source for is to send 
mail to other users. I have an Apple II and 
find that it is cheaper than using The Source 
for compute power and that my own machine 
has a much, much better response time. 

The only fault that I found with your last 
report on The Source was that Pascal is not 
available. I joined in order to use Pascal and 
when I made inquiries about it, I was told 
that Pascal was a year off. That was a real 
disappointment. You will notice that they 
have finally dropped Pascal from their ads 
and that Micro-Net has made a big deal 
about the fact that all their software is 
available now. 

Hope to hear from you soon. 


Fri 1 -Feb-80 

In response to “Electronic Mail’’ in Editor’s 
Notebook, I must remark that INTERFACE 
AGE seems to be leading the field again. 
The use of The Source as an electronic mail 
system for communications between maga- 
zines and subscribers seem endless. 

Some uses that come to mind are upload- 
ing text and programs for publication. List- 
ings of BASIC and assembly language pro- 
grams, when sent directly from a source 
disk, should be flawless. When downloaded 
at your end, testing prior to publication 
could be done in a painless and almost in- 
stantaneous fashion. I would also like to see 
the system used for communications be- 
tween subscribers and various magazine de- 
partments. With a directory published in the 
magazine, correspondence could be pro- 
perly addressed by the user to, say, the sub- 
scription department, hardware, software, 
etc., editors. 

I hope that you will continue in your efforts 
to develop The Source as a viable alternative to 
the post office. It’s fast, accurate, cheap, and 
ecologically sound. Keep up the good work! 

Mike Kirsch, San Francisco, CA 
TCB867 

Fri 1 -Feb-80 

Hi, progressive publisher. (You’re certain- 
ly in the vanguard!) 

First, a concern for what will be to some 
respondents an incomplete address (i.e., 
anyone on a system other than yours: 
SYS#1 1 will receive a “NOT FOUND” 
message). I am on system #10. The cross- 
over between systems is possible simply by 
prefixing the mail command with the system 
number (Ex: CM 1 MAIL TCD073). How- 
ever, replies should go through automatic- 
ally without your having to specify my differ- 
ent system number (10). 

You mentioned that you are “expanding 
into some other networks.” Could you pro- 
vide me a list of others? 

My company will shortly produce what we 
regard as the first truly “executive” terminal 
. . .built into a hardwood console with Tam- 
bour door, etc. This was designed to suit the 
exacting requirements of one of McGraw- 
Hill’s pub divisions who plan to provide sub- 
scribers with an electronic database option 
to their regular publication. 

We would love to “interface” with other 
publishers and services who may wish to co- 
venture their marketing objectives with the 
utilization of our executive terminal (which 
we have fondly dubbed: “Excalibur”). 

Best Wishes 
Jim Blackman, Oak Brook, IL 
TCA241 

Wed 30-Jan-80 

Hello, I’m Stanley Sutton, and I subscribe 
to INTERFACE AGE. I have a TRS-80, and 
mostly use The Source for the mail service 
and for communicating to other TRS-80 
owners via The Source-80 Users Group. 
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Altos Computer Systems 

2360 Bering Drive 
San Jose. CA 95131 


Apple Computer 

10260 Bandley Drive 
Cupertino. CA 95014 


Commodore Business Machines, Inc. 

3330 Scott Boulevard 
Santa Clara. CA 95051 


Digital Microsystems Inc. 

4448 Piedmont Avenue 
Oakland, CA 94611 


Industrial Micro Systems 

628 N. Eckhoff 
Orange, CA 92668 


Micromation Inc. 

1620 Montgomery Street 
San Francisco, CA 941 1 1 


Morrow Designs Inc. 

Thinker Toys 

5221 Central Avenue 

Richmond, CA 94804 


North Star Computers Inc. 

1440 Fourth Street 
Berkeley, CA 94710 


Polymorphic Systems 

460 Ward Drive 
Santa Barbara, CA 93111 


Tano Corporation 

4301 Poche Court West 
New Orleans, LA 70129 


Technico Inc. 

9051 Red Branch Road 
Columbia, MD 21045 


Texas Electronic Instruments 

5075 S. Loop East 
Houston, TX 77033 


Vista Computer Company 

1401 E. Borchard 
Santa Ana, CA 92705 


Ned W. Rhodes 
TCA193 
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Stanley Sutton 
TCB233 
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Up to four 1 8Mb Winchester- Display terminal Letter-quality or dot Horizon I/O flexibility 

type hard disk drives matrix printer allows expansion to 

meet your needs 


Unsurpassed Performance and Capacity! 

North Star now gives you hard disk capacity and process- 
ing performance never before possible at such a low 
price! Horizon is a proven, reliable, affordable computer 
system with unique hardware and software. Now the 
Horizon’s capabilities are expanded to meet your growing 
system requirements. In addition to hard disk perform- 
ance, the Horizon has I/O versatility and an optional hard- 
ware floating point board for high-performance number 
crunching. The North Star large disk is a Century Data 
Marksman, a Winchester-type drive that holds 18 million 
bytes of formatted data. The North Star controller inter- 
faces the drive(s) to the Horizon and takes full advantage 


of the high-performance characteristics of the drive. Our 
hard disk operating system implements a powerful file 
system as well as backup and recovery on floppy diskette. 

Software Is The Key! 

The Horizon’s success to date has been built on the qual- 
ity of its system software (BASIC, DOS, PASCAL) and 
the very broad range and availability of application soft- 
ware. This reputation continues with our new hard disk 
system. Existing software is upward compatible for use 
with the hard disk system. And, with the dramatic increase 
in on-line storage and speed, there will be a continually 
expanding library of readily available application software. 
For more information, see your North Star dealer! 


NorthStar^ 

North Star Computers, Inc. 

1440 Fourth St. 

Berkeley, CA 94710 

(415) 527-6950 TWX/Telex 910-366-7001 


HORIZON-HD-18 

Horizon computer with 64K 
RAM, 2 quad capacity mini 
drives and one HDS-18 hard 
disk drive $9329 

HDS-18 

Additional 18Mb hard disk drive 
for expansion of Horizon HD-18, 
or your present Horizon $4999 


SYS-1N 

Complete Horizon HD-18 plus 
80 x 24 display terminal and 
NEC Spinwriter printer $13,239 


SYS-1A 

Complete Horizon HD-18 with 
80 x 24 display terminal and 
Anadex printer $11,319 
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UPDATE 


COMPUTER/LAW BOOK 

The Center for Computer/Law has pub- 
lished its first annual Computer Law Biblio- 
graphy. Edited by Michael D. Scott, editor- 
in-chief of the Computer/Law Journal, and 
David S. Yen, director of the law library at 
Southwestern University School of Law in 
Los Angeles, the volume organizes citations 
under topical headings, from system design 
and system procurement to privacy, taxation 
and international law. 

The bibliography contains over 2,000 en- 
tries from over 300 publications in law, 
computers, banking, auditing, business and 
government, compiled from bibliographies 
in the first volume of Computer/Law Journal. 

For further information contact Michael 
D. Scott, Center for Computer/Law, 530 
W. Sixth St., Los Angeles, CA 90014. 

CALL FOR MEDICAL PAPERS 

The 13th Annual Hawaii International 
Conference on Systems Sciences, scheduled 
for 8-9 Jan 1981 in Honolulu, is soliciting 
papers from researchers and practitioners in 
the medical information processing field. 
Suggested topics are: medical risk analysis; 
ambulatory computer systems; computers 
and the handicapped; evolutionary changes 
in hospital information processing; 
computer-based instrumentation; human/ 
machine interface for medical data processing; 
medical diagnosis and decision criteria by 
computer; database systems and applications 
for health care; international involvement in 
medical data; decision support systems for 
medical information processing; medical appli- 
cations of word processing; impact of tech- 
nology on medical information processing. 

Papers should be typewritten, double- 
spaced, 1 5-25 pages. Authors accepted will 
be notified by 1 5 Sep 1 980. Final versions 
of papers accepted for publication are due 
1 2 Nov 1 980. The conference is sponsored 
by the Department of Decision Sciences, 
the Department of Information and Com- 
puter Science, and the Department of Elec- 
trical Engineering at the University of 
Southwestern Louisiana. 

For details contact Dr. T. Walker or Dr. B. 
Schriver, Computer Science Dept., Univer- 
sity of Southwestern Louisiana, P.O. Box 
44330, Lafayette, LA 70504 or Dr. Ralph 
R. Grams, College of Medicine, Dept, of 
Pathology, University of Florida, Box 
J-275, Gainesville, FL 32610. 

“HOME-ORDER” SHOPPING 
ON THE HORIZON 

Although “pushbutton” or “armchair” 
shopping has failed to make a breakthrough 
in the past, a study by Link, a consulting 
firm specializing in electronic distribution in- 
formation, says it’s on tap for the ’80s. It has 
already uncovered: 

'A department store chain in Minnesota that 
installed terminals in its stores to allow 
customers to register Christmas and bridal 
gifts, and look up gift information for 
friends and family. 


•A mail order company that displays its 
catalog on a special TV channel, permit- 
ting viewers to order by pushing buttons 
on a special console in their homes. 

•A low-cost travel service available nation- 
wide to plan trips, make reservations and buy 
tickets instantly through home terminals. 

Changing attitudes among both busi- 
nesses and consumers make the steady 
growth of home shopping and transactional 
services (e.g. banking) likely throughout the 
1 980s. Viewdata and other interactive 
media, such as two-way cable TV, will 
dramatically alter the way goods and ser- 
vices are promoted and sold in the 1 980s, 
according to the study. 

Because these media are two-way, low-cost 
and easy-to-use, they could become the most 
significant development in communications 
since television. The study predicts that the 
current era of intense experimentation with 
transactional applications will be followed by 
a period of widespread implementation of 
services between 1985 and 1990. 

Technological advances make the equip- 
ment inexpensive and friendly enough for 
the mass market. Significant financial com- 
mitments by prominent organizations, such 
as AT&T, GTE and the Knight-Ridder news- 
papers, are funding rapid testing and imple- 
mentation of viewdata systems in the US; in 
Europe, government telecommunications 
agencies are doing the same in nearly every 
country. 

Link found that the growth of viewdata 
systems coincides with a pressing need 
among direct marketers to target segments 
more efficiently, particularly and postal and 
printing costs skyrocket. Viewdata offers 
consumers convenience as well as savings 
in time, money and energy — factors likely 
to be crucial in consumer acceptance of 
these new interactive media. 


FINANCIAL, DP SALARIES 
REACH RECORD LEVELS 

The 1980 earnings for financial execu- 
tives, accountants and data processing per- 
sonnel are at all time highs, according to a 
study by Robert Half, Inc., New York, NY. 
The analysis, based on thousands of posi- 
tion requests received from employers 
throughout the nation, indicates that finan- 
cial starting salaries are up an average of 
4.9% over last year; data processing posi- 
tions increased 8.1 %. 

Highlights from the 1980 study reveal 
that in the DP field operation managers at 
large installations can expect to start in the 
$22,000-$29,500 range; up 8.4% over 
1979. Senior programmers at medium-size 
installations are being paid $19,000- 
$23,000; a 3.7% gain. Systems analysts at 
small installations earn $1 9,000-$23,500, 
a 1 0% increase. Data processing managers 
at small installations can start from $22,000 
to $29,000; a gain of 8.5%. Large installa- 
tions are offering programmers, with up to 
one year of experience, $ 1 4,500-$ 1 7,500; 
up 10.3% 



WANT TO BE KING 
OF THE HILL? 


Treat Yourself Royally with GIMIX 
Unique and Incomparable Boards 
and Systems . . . DIP-switch Versatility 
for use with both SS50 (6800) and 
SS50C (6809) Systems (SWTP. etc.) 

32K STATIC RAM BOARD 



• SS50C Extended Addressing (can be disabled) 

• 4 separate 8K blocks 

• Low Power 2114L RAMS (2 AMP TYP. for 32K) 

• Write Protect 

• Fully Socketed for 32K 

• Gold Bus Connectors 


42 ^ 2 ^ 

16K. .$ 328.12 
24K. .$ 438.14 
32K. .$ 548.15 


16 & 24K Versions are socketed for 32K and require 
only additional 2114S for expansion. 

All GIMIX Memory Boards are assembled, burned-in, 
and tested at 2MHz. 


FACTORY PRIME STATIC RAMS 


2114L 450 ns . . . $5.90 200 ns ... . $6.90 
4044 450 ns $5.90 250 ns . . . . $6.90 

Add $5.00 Handling on Orders Undar $200.00 


THE UNIQUE GIMIX 
80 x 24 VIDEO BOARD 

★ Upper and Lower Case with Descenders 

★ Contiguous 8x10 Character Cells 

★ Hardware Scrolling 

★ X-Y Addressable Hardware Cursor 


It is the ONLY Video Board that 
gives you Software Control of: 

• A programmable RAM Character Generator plus 
2 EPROM Character Generators (128 char. ea.). 

• Selecting 256 Displayable Characters from 384 
available. 

• Normal or inverse video, full or reduced intensity, 
or combinations of these by both ASCII Code and 
Bit 8. 

• GHOSTability — multiple boards at the same ad- 
dress. 


Fully decoded, occupies only 2K of address space 
Fully socketed — Gold bus connectors. 

Assembled, Burned-in, and Tested at 2MHz. 


Deluxe Version $458.76 

Without RAM Character Generator . . $398.24 
Other Video Boards from $198.71 



THE 


CLASSY 
CHASSIS 

• Ferro-resonant Power Supply 

• Heavyweight Aluminum Cabinet with fan and pro- 
visions for two 5” disk drives. 

• 6800/6809 Mother Board, fifteen 50 pin and 8 DIP- 
switch addressable 30 pin slots — Gold Plated 
Pins. Fully decoded 


With Baud Rate Generator on Mother Board . . . $828.19 

32K SYSTEM Incomparable Features, 
at a Comparable Price! $1 .594.59 

Includes: Chassis, 6800 CPU, 32K RAM Board, 
Choice of I/O Card. 

16K Version of above $1 ,374.49 

Phone, write, or see your dealer for details and prices on our 
broad range of Boards and Systems for the SS50/SS50C bus 
and our AC Power Control Products for all computers. 

Gimix <& 

1337 W. 37th Place • Chicago, IL 60609 
(312)927-5510 • TWX 910-2214055 

The Company that delivers. 

Quality Electronic products since 1975. 

GIMIX® and GHOST*’ are Registered Trademarks 
of GIMIX Inc. 
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Half pointed out that these figures are na- 
tional averages; geographic variances must 
be applied to all data processing salaries of 
$50,000 or less. 

For example, salaries in Connecticut, Illi- 
nois, Michigan and Nevada are 5% higher 
than the national average. In North 
Carolina, Montana, Maine, West Virginia 
and Mississippi, they are 8-10% lower. 

UNTRAINED COMPUTER 
PERSONNEL ADD TO 
ECONOMIC SLUMP 

America’s productivity lag will drop still 
further unless more people are trained and 


kept abreast of new developments in com- 
puter systems. At least that is the view of 
R.E. King, president of Deltak, Inc. Increased 
use of computers can help solve the nation’s 
problem, according to King, “but the full 
potential of the computer won’t be realized 
unless we have enough trained people to 
properly manage and operate them.” 

“Our technology could literally outstrip 
our ability to utilize it. . .and we would have 
to backtrack. . .a step that certainly would 
hurt. As we rely more heavily on computers, 
this situation will get worse unless more 
companies are willing to expend the 
management support, time and money to 


train the people needed to make the most ef- 
fective use of their computer systems.” 

“Universities are not graduating enough 
trained people. And, computer technology 
changes so rapidly that even university- 
trained people find themselves outdated in a 
very short time. 

“This shortfall is compounded by a short- 
age of qualified instructors to meet the de- 
mand for educating people for computer 
management and operation,” King stated. 

His solution: “. . .take the top educators in 
the field, capture their expertise on video tape 
and conveniently bring them into the train- 
ing rooms of any company using computers. 
Tapes can be viewed as often as necessary to 
ensure that the material is properly learned, 
or to provide technical reviews after the ini- 
tial training has been completed. 

PERTEC BOUGHT BY 
EUROPEAN UNIT 

Triumph Adler Inc., a subsidiary of the 
giant West German conglomerate Triumph 
Werke Nuernberg AG, in a bid to gain a 
stronger foothold in the U.S., purchased 
Pertec Computer Corp., Los Angeles. 

A company spokesman said that the firm 
will become a wholly-owned subsidiary of 
Triumph Adler Inc., which acquired more 
than 97% of the outstanding common stock 
of Pertec. Remaining outstanding shares 
were converted into a right to receive 
$16.50 per share and ceased to be voting 
stock of PCC. 

Triumph Adler Inc. is a marketer of office 
automation equipment. Its headquarters will 
be PCC’s corporate offices in Los Angeles; 
however, other Triumph Adler subsidiaries 
— Royal Business Machines and Adler- 
Royal Business Machines — retain their 
executive, administrative and marketing 
headquarters in Hartford, CT and Union, NJ. 

Triumph Adler is 54% owned by Volks- 
wagen, 26% by Diehl Data Systems and 
19% by Litton Industries of Beverly Hills. 


QUICK CP/M-BASED INVENTORY 
SYSTEM OFFERED 

A 32,767-inventory item system that pro- 
vides up-to-date, accurate information on 
the quantity, value and activity of inventory 
has been packaged by Structured Systems 
Group, Oakland, CA, for small to medium- 
size businesses. 

The system includes a special “audit- 
ability option” that creates an ongoing hard- 
copy record of either stock additions, stock 
depletions, or both. This greatly simplifies 
the task of correcting errors caused by incor- 
rect data entry. 

The Inventory Control System performs 
all the basic inventory item control functions 
such as adding to and depleting from stock, 
deleting items no longer carried, adding 
new items to stock, keeping track of quanti- 
ties on hand, quantities on order, quantities 
back-ordered, and inventory values. 

The system requires CBASIC2, and will run 
on most CP/M microcomputers with dual 
floppy disk drives and 48K of user memory. 



Basic Cat 


A Cat acoustic modem lets your 
computer talk face to face with 
any other compatible computer 
or terminal within reach of your 
phone. It takes the data you type 
into your personal computer or 
terminal and sends it out over 
standard telephone lines. 

It's that simple. 

Talk to your office computer 
from home. Send or receive data 
from anywhere. Swap programs 
in Basic, Pascal, Fortran, Cobol 

Available at Hamilton/ Avnet, Kierulff Electronics, Byte Shops, Computerland, 
and your local computer store. 

Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 


or whatever — it doesn't matter 
to Cat. It's the accurate, reliable, 
affordable (only $189) modem 



Tie your computer into the world. 
Call for details 

(800) 423-5410 

In California (213) 996-5060 
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HIOT dlUY/DOM! 

No this isn’t a “Hard Disk”. We used to call it that, sometimes. But somebody 
muddied the water. 

“Hard Disk”, unfortunately, now calls something else to mind. That little bitty 
guy with no backup capability and no way of switching media? It’s a “Hard 
Disk” to work with, all right, in business applications. Some even say 
“Impossible Disk”. 

We'd like to avoid confusion between our Cameo database solution and the 
one that doesn’t work so well. The Cameo DC-500 subsystem employs a 
decade-proven cartridge disk. Our backup capability is built in, and takes four 
minutes. The ability to switch applications (by exchanging the removable 
cartridge) means you can use your computer for more kinds of work. A ten 
megabyte (5 fixed + 5 removable) subsystem costs $5995, for your TRS-80* 
(Mod. I or II), Apple*, or S-100 computer. 

So call us “The Cartridge Disk Guys”, please, and call us soon. We’ll showyou 
the really cost-effective solution to microcomputer database storage. 


AMEO DATA SYSTEMS INC. 

1626 CLEMENTINE ANAHEIM, CA 92802 
(714) 535-1682 

TRS-80 is a registered trademark of the Tandy Corp. 'Apple is a registered trademark of Apple Corp. 
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CALENDAR 


NORTH STAR 


Ace Reporter means business! 
This superb data base manager 
and report writer gives you posi- 
tive control over every aspect of 
your business. 

Accurate information, promptly 
available and well presented, can 
save you money and increase 
your profits. 

Information about receivables, 
payables, sales prospects, sched- 
ules, inventory, cost tracking, 
estimating. Information organized 
the way you want it and presented 
the way you need it, in tables, 
labels, statements. 

Ace Reporter helps you design 
a data base to your personal 
specification. And report formats 
that tell you just what you need 
to know. In a few minutes at 
your terminal even if you have 
absolutely no programming 
experience. 

You can’t afford not to have 
Ace Reporter working for you. 
It puts you in control. It gives 
you the edge for lower costs and 
higher profits. 

Ace Reporter starts earning 
for you the day it arrives. But it 
won’t arrive until you order it. 
Order today for just $240 in- 
cluding disk and excellent man- 
ual. (CA add $14.40 tax). 


RLM Associates 
1077 Ticonderoga 
Sunnyvale, CA 94087 
(408) 245-9441 
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INTERNATIONAL DP TRAINING 
CONFERENCE 

The 1980 International DP Training 
Conference has been scheduled for April 
23-25 at the Hyatt Regency in Chicago. 
The theme for this 5th annual event will be 
“The 1980s: The Information Decade.” 

The conference is a symposium for inter- 
nationally prominent DP experts and cor- 
porate training executives. The International 
DP Training Conference is sponsored by 
Deltak, Inc., Oak Brook, IL. 

For more details contact Deltak, Inc., 
1220 Kensington Rd., Oak Brook, IL 
60521, (312) 920-0700, Sharon Trube. 

PASCAL WORKSHOP 

Polytechnic Institute of New York and the 
Institute for Advanced Professional Studies 
are presenting an intensive seminar for engi- 
neers, programmers and technical managers. 

“Pascal Programming for Mini and 
Microcomputers” will be held on April 
25-26 and May 1-3 at the Polytechnic 
Westchester Center, White Plains, NY. 

Tuition is $600 and includes extensive 
course notes, text, and evening reception. 
For details contact Prof. Donald D. French 
at (617) 964-1412 or the Institute for Ad- 
vanced Professional Studies, One Gateway 
Cir. , Newton, MA 02158. 

NUMERICAL CONTROL 
SOCIETY EXPOSITION 

The 17th Annual Numerical Control 
Society Meeting and Technical Conference 
will be held April 27-30 at the Hartford Civic 
Center in Hartford, Connecticut. 

There will be technical sessions with 
topics including Computer Aided Design 
Applications, Computer Aided Manufactur- 
ing Applications, Numerical Control, Data- 
base Structure and Management and educa- 
tional programs. 

Interested parties can contact Exhibits Co- 
ordinator, Numerical Control Society at 
519-520 Zenith Dr., Glenview, IL 60025, 
(312) 297-5010. 

COMPUTERIZED OFFICE 
EQUIPMENT EXPO 

The Computerized Office Equipment 
Expo-Midwest will be held at the O’Hare Ex- 
position Center in Rosemont, Illinois (sub- 
urban Chicago) April 30-May 2. 

The Exposition will feature the latest tech- 
nological developments in computers, word 
processors, copiers/duplicators, telephone 
systems, and other automated business 
equipment. 

For more information contact Industrial & 
Scientific Conference Management, Inc., 
222 W. Adams St., Chicago, IL 60606, 
(312) 263-4866. 

MICRO EXPO 80 

The fifth Micro Expo ’80 will be held May 
6-8 at the Centre International de Paris in 
Paris, France. Micro Expo ’80 is the largest 
show in Europe on microcomputers and 
personal computing. 


The four major themes of this year’s tech- 
nical program are Personal Computing, 
New Products, Industrial Applications and 
Communications. 

For details contact Robert Maraziti, U.S.A. 
Show Coordinator, Sybex, Inc., 2344 Sixth 
St., Berkeley, CA 94710, (415) 848-8233. 

MICROPROCESSOR 
APPLICATIONS SYMPOSIUM 

A one and one-half day symposium deal- 
ing with a wide variety of microprocessor 
applications entitled “Microprocessors: 
New Directions for Mankind” will be held 
May 13-15. 

The symposium, to be held in Albuquer- 
que, New Mexico, is part of the Ideas in 
Science and Electronics (ISE 80) Show. 

For more information contact J. Arlin 
Cooper, Div. 2331, Sandia Laboratories, 
Albuquerque, NM 87185, (505) 264-6550. 

ELECTRO/80 

Electro/80, the high-technology elec- 
tronics convention and exhibition, will be 
held in Boston May 13-15 at the Hynes 
Memorial Auditorium. 

“Electronics Leads the Way” is the 
theme. Featured will be 730 exhibit booths 
and more than 120 technical and profes- 
sional presentations. Trends will be illus- 
trated by the more than 350 exhibitors in in- 
struments/instrumentation and control sys- 
tems; production, packaging and test equip- 
ment; components; microelectronics and 
fiber-optics; and mini and microcomputers 
and EDP peripherals. 

For details contact Electro/80, 999 N. 
Sepulveda Blvd., El Segundo, CA 90245, 
(213) 772-2965. 

MICROS IN BUSINESS SEMINAR 

The College of Business Administration 
of Butler University will conduct its second 
annual “Microcomputers in Business and 
the Professions” seminar on May 14. 

The primary objective of the one-day 
seminar is to give the participant the infor- 
mation necessary to intelligently select a 
microcomputer system that will meet their 
particular needs. It is designed for indivi- 
duals with no previous computer experience. 

For more information contact Dr. H. Ray- 
mond Swensen, Dean, College of Business 
Administration, Butler University, Indiana- 
polis, IN 46208, (317) 283-9221. 

NCC 1980 

The 1980 National Computer Confer- 
ence, sponsored by the American Federa- 
tion of Processing Societies, Inc., The 
Association for Computing Machinery, the 
Data Processing Management Association, 
the IEEE Computer Society and the Society 
for Computer Simulation, will be held at the 
Anaheim Convention Center in Anaheim, 
California. 

The Conference will be held May 19-22. 
For more information contact Barmmer 
Elliott, Inc., Victor Cavallo, (203) 
356-9411. 
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The Dynamic RAM... 



...you’ve been waiting for. 


QUALITY 

For years you’ve looked to Industrial Micro 
Systems for quality S 1 00 Static RAM boards. Now 
that same quality is available in the Model 460, 
our new Dynamic RAM board. The 460 combines 
the low power consumption and lower cost of 
dynamic RAM with Industrial Micro Systems high 
standard of quality and reliability. 


PARITY 

To ensure data reliability, the Model 460 is 
equipped with parity. The parity error line is shunt 
selectable to a number of interrupt lines for soft- 
ware control, or it can halt the CPU in a wait state. 
An LED on the board is lit when a parity error 
occurs. 


MEMORY MANAGEMENT 

The Model 460 is organized into 4 blocks of 
16K bytes each. Each block is individually 
selectable under program control for memory 
management beyond 64K. 


HIGH PERFORMANCE FEATURES 

The Model 460 operates at 4MHZ with no wait 
states. It also utilizes on board “hidden refresh” 
circuitry for improved throughput. 

Parity, memory management, Industrial Micro 
Systems quality. ..its all here. 

You’ve waited long enough for a quality SI 00 
Dynamic RAM board. See your Industrial Micro 
Systems Dealer today. 


INDUSTRIAL MICRO SYSTEMS 


Marketing Office 
628 N. Eckhoff 
Orange, CA 92668 
(714) 978-6966 


CONTACT FOR 
DEALER LISTING 


Manufacturing 
2800 Lockheed Way 
Carson City, NV 89701 
(702) 883-761 1 
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SUPER- TEXT™ 

The Professional Word Processor 

for Apple II and Apple II Plus 


STANDARD FEATURES 

• single key cursor control 

• automatic word overflow 

• character, word and line insertion 

• forward and backward scrolling 

• automatic on screen tabbing 

• single key for entering “the” 

• auto paragraph indentation 

• character, word and line deletion 

• ditto key 

• multiple text windows 

• block copy, save and delete 

• advanced file handling 

• global (multi-file) search and 
replace 

• on screen math and column totals 

• column decimal alignment 

• chapter relative page numbering 

• complete printer tab control 

• line centering 

• superscripting and subscripting 

• two color printing 

• underscoring and boldface 

• user defined special functions 

• displays UPPER and lower case on 
the screen with Dan Paymar’s 
Lower Case Adapter 
REQUIRES 48K $99.95 


FAST EDITING 

Super-Text was designed by a pro- 
fessional writer for simple, efficient 
operation. A full floating cursor and 
multiple text screens facilitate 
editing one section of text while 
referencing another. Super-Text’s 
advanced features actually make it 
easier to operate, allowing you to con- 
centrate on writing rather than 
remembering complicated key 
sequences. 

FLOATING POINT CALCULATOR 

A built in 15 digit calculator performs 
on-screen calculations, column totals 
and verifies numeric data in statis- 
tical documents. 

EXCLUSIVE AUTOLINK 

Easily link an unlimited number of 
on-line files on one disk or from disk 
to disk. Autolink allows you to search 
or print all on-line files with a single 
command. Typical files of items that 
can be stored in this way include per- 
sonnel files, prospect files, main- 
tenance records, training records and 
medical histories. 


MUSE. 
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/ COMPANY 


Products for Paperwork Processing 
A Division of Swingline, Inc. Dept. 1-5 
32-00 Skillman Ave L.I.C.. N Y 11101 


FORMS SEPARATION 

SLOWING 

YOU DOWN? 


LET OUR 6350 BURSTER SPEED THINGS UP. 


Faster, easier, separation of continuous forms. 

That’s the Swingline Table-Top Burster for you. Delivering a rated 
output of 125 feet-per-minute. It will handle any continuous form 
from 2 %" up to 12" printout . . . and any paper weight from 10 lb. 
to 110 lb. bond. No special installation or training needed. 

Made in the U.S.A., the 6350 Burster is 
more precise, too, with its 
double-pointed tear bar 
for smooth separation that’s 
virtually tear-free. A compact 
unit that’s ideal for any 
computer room. 

Talk to your Swingline 
representative today. 
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COMPUTER CAMP 

This summer, youngsters can sign up for 
a week long camp in Moodus, Connecticut 
where the main activity will be computers. 

During the week June 29-July 4 campers 
from ages 10-17 will enjoy small group in- 
struction and mini and microcomputers for 
ample “hands-on” experience. 

The camp is for kids of all levels of exper- 
ience including no experience whatsoever. 
For more information contact Michael Za- 
binski. Computer Camp, Grand View 
Lodge, Box 22, Moodus, CT 06469, 
(203) 795-9069. 

SILICON CONFERENCE 

Invitations and a call for papers are being 
issued for the Third International Confer- 
ence on Neutron Transmutation Doping of 
Silicon. The conference is being arranged 
by Topsil/Motorola, and will take place on 
August 27-29 in Copenhagen. 

Topics for the conference include trans- 
mutation physics, radiation defects, irradia- 
tion techniques, material properties and 
specifications, device applications, new 
devices and new materials. 

For details contact Motorola Inc., Semi- 
conductor Group, P.O. Box 2953, 
Phoenix, AZ 85062. 

MID-ATLANTIC COMPUTER SHOW 

The Mid Atlantic Personal and Business 
Computer Show will be held at Philadelphia 
Civic Center from September 25-28. Show 
hours are 1 1 a.m. through 9:30 p.m. 
September 25-27 and 1 1 a.m. to 6 p.m. 
September 28. General adult admission will 
be $5. 

The show is produced by National Com- 
puter Shows (formerly Northeast Exposi- 
tions). For details contact them at P.O. Box 
678, Brookline Village, MA 02147, (617) 
524 0000. 

NEW JERSEY COMPUTER SHOW 

The 1980 New Jersey Persona! Com- 
puter Show and Fleamarket will be held 
September 27-28 at the Floliday Inn 
(North), at Newark International Airport (NJ 
Turnpike Exit 14). 

The show will feature an indoor commer- 
cial exhibit area, a large outdoor fleamarket 
and user group meetings/forums on the 
TRS-80, PET, Apple, Heath and other 
popular systems. 

For additional information write NJPCS, 
Kengore Corp., 9 James Ave., Kendall 
Park, NJ 08824. 

DATES SET FOR PC 80 

The Fifth Annual Personal Computing 
and Small Business Computer Show, PCC 
’80, will be held on October 9-12 at the 
Philadelphia Civic Center. 

For more information contact John Dilks, 
Personal Computing ’80, Route 1 , Box 
242, Ward Rd., Mays Landing, NJ 08330, 
(609)653 1188. 
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BOOK REVIEWS 


TRS-80 INTERFACING 
By Jonathan A. Titus 
Howard W. Sams & Co., Inc. 

190 pages. $8.95 

Review by Jerry Martin 

The author states that the purpose of this 
book is to explain the signals available 
within the Radio Shack TRS-80 computer 
and to show how they can be used to control 
external devices utilizing Level II BASIC. 
The Level II was chosen because of its 
access to the I/O ports via the INP and 
OUT commands. 

There are several major prerequisites 
needed to get the most out of this book. The 
first is a sound understanding of the Level II 
BASIC language. While only a small por- 
tion of the commands are used in the ex- 
amples throughout the book, it would be 
very difficult to utilize the power of the inter- 
facing techniques without a firm understand- 
ing of BASIC. Some background in digital 
electronics and internal computer architec- 
ture is necessary due to the many references 
to timing diagrams and logic circuits. Multi- 
ple references to 1C chips and their associ- 
ated block diagram schematics as well as 
function tables would soon confuse anyone 
who is unfamiliar with these topics. In addi- 
tion it is necessary to assemble circuits from 
circuit schematics and be fairly handy with a 
soldering iron. 

These requirements may seem a bit stiff 
for the novice, but it is generally wise to 
understand what is going on internally 
before trying to hook up an interface circuit. 
Several assembled interface circuits are on 
the market which do all the electronics for 
you; some of the software is available also. 
But these force the use of a specific port and 
allow a limited number of I/O signals. 

TRS-80 Interfacing is divided into two 
sections. The first is a description of the 
TRS-80 computer and some of the interfac- 
ing circuitry needed. This description en- 
compasses chapters one through four. 
Chapters five and six deal with a breadboard 
design and experiments that can be done 
using the breadboard. In addition there are 
five appendices, (A) Logic Functions, (B) 
Parts Required for the Experiments, (C) 
Z-80 Microprocessor Technical Data, (D) 
TRS-80 Interface Breadboard Parts and (E) 
Printed-Circuit Board Artwork. 

The breadboard is a major portion of the 
book and I would consider it a necessity to 
understand the experiments presented in 
chapter six. Two companies are given who 
will supply all parts and the circuit board at 
the end of Appendix D. For those do-it-your- 
self folks, Appendix E has the PC artwork 
which must be enlarged before it can be 
used. The breadboard costs around $1 40 if 
you choose to order the parts and assemble 
it yourself. 

On the whole I think TRS-80 Interfacing 
is an excellent way to learn the methods 
used to allow the TRS-80 to talk to the out- 
side world. I would recommend TRS-80 In- 
terfacing to those with a basic understanding 
of digital and computer electronics.D 


SOFTWARE INTERPRETERS 
FOR MICROCOMPUTERS 
By Thomas C. Mclntire 
John C. Wiley & Sons, Inc. $18.95 

Review by Phil Hughes 

Software Interpreters for Microcomputers 
presents an in-depth look at the implemen- 
tation of interpreters. Although the design of 
a BASIC interpreter for an 8080-based sys- 
tem is the model for what is presented in the 
book, the concepts presented are not tied to 
any particular hardware. 

This book is divided into five parts. 
Part one presents background informa- 
tion. This covers a comparison of inter- 
preters with compilers, discussion of 4-, 
8- and 16-bit microprocessors and com- 
parisons of computer languages. The dis- 
cussion of 4-, 8-and 16-bit micros is brief 
and a bit dated, but this is not important to 
the flow of the book. 

Starting with part two we get to the meat 
of the book. The first chapter of this part 
addresses three possible forms of stored 
program code which can be used to drive 
interpreters. The following chapter then 
addresses the use of storage by the inter- 
preter. This includes a discussion of what 
should be considered for allocation in ROM 
(firmware). 

Using part two as a basis, part three 
addresses the actual design approach. 
Although the final design is for a BASIC 
interpreter for an 8080, the topics cov- 
ered in these chapters are equally applic- 
able to any other language and micro- 
processor. In fact, in the software taxonomy 
chapter, some COBOL statements creep in- 
to the discussion. 

Using a top-down approach to design, the 
next chapter addresses the selection of the 
appropriate architecture for the interpreter. 
For example, whether the interpretation 
should take place as a prepass, at load time, 
during the source entry or at execution time 
is discussed. Next, the interfacing re- 
quirements between the interpreter and the 
operating system are explored. 

Part four takes the ideas presented and 
tools that have been developed in the 
preceding chapters and applies them to 
the design of the 8080-based BASIC 
interpreter. The taxonomy, architecture 
and interfacing are addressed as they spe- 
cifically apply to this example. Then a 
design template is developed for this 
example. 

The final part of the book addresses opti- 
mization techniques. This part is divided in- 
to chapters on execution speed and memory 
utilization. 

In summary, this book presents back- 
ground and design methodologies for 
microprocessor-based interpreters and 
develops a specific example. For anyone 
who either wants to know in detail what 
makes an interpreter tick or plans to design 
their own interpreter, I would recommend 
reading this book.D 



New! BASIC COMPUTER 
PROGRAMS IN SCIENCE 
AND ENGINEERING 

(Gilder) 114 ready-to-run BASIC 
programs that do statistical 
operations as matrix mathematics, 
complex numbers, curve-fitting, 
means, standard deviation, 
plotting, and much more. 

#0761-2, $6.50 

New! S-100 BUS HAND- 
BOOK (Bursky) Covers 
computer fundamentals, basic 
electronics, the parts of the com- 
puter. and operating details of 
S-100 systems #0897-X, $7.95 


COMPLEX MATHEMATICS 

» {Gildbr) 

EMATiCSIN BASIC SERIES' 

8 programs that give the user the 
ability to perform computations of 
complex numbers fh BASIC 
rather than in FORTRAN. 

#01201. fflr: 01203. TRS-80 . 
Level tt: 01204. Apple II: $14.95 


Also Available: Ready-To-Run | 
Software from Basic Computer 
Programs in Science and 
Engineering! 


Available at 
your local 
computer store! 


Or write to: 

Hayden Book Company, Inc. 

50 Essex Street, Rochelle Park, NJ 07662 

no 

Call (201) 843-0550, ext. 307 

TO CHARGE YOUR ACCOUNT TO 
Master Charge or BankAmericard' 

Minimum order is $10.00; customer 
pays postage and handling 
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BUSINESS ACCOUNTING SOFTWARE 
FOR 

NORTH STAR COMPUTERS 
INCLUDES 


GENERAL LEDGER 

ACCOUNTS RECEIVABLE ACCOUNTS PAYABLE 

PAYROLL INVENTORY 


All software is written with extensive input data verification features. Some 
of these features include checks for valid date, valid account numbers, and 
numerical data entry fields. Specialized features for each package are: 

GENERAL LEDGER 

Includes departmental accounting and complete six digit user assignable 
ledger accounts — true double bookkeeping entry system. 

ACCOUNTS RECEIVABLE 

Has 30, 60 and 90-day aging and selective interest charging on past due 
accounts. Customer account number is assigned by the program to avoid 
duplication of account numbers. 

ACCOUNTS PAYABLE 

Invoice oriented database with individual date due, partial payment of in- 
voices and time payment capability. Vendor account numbers assigned by 
the program to avoid duplication of account numbers. 

PAYROLL 

Includes all eight Circular E tax tables and current, quarterly and year-to- 
date earnings summaries by employee as well as cost accounting reports. 


INVENTORY 

Includes cost and retail cost of items stored, YTD receipts, withdrawals and 
adjustments, and four different cost accounting reports. 

DISBURSEMENTS/CHECKING 

Includes expense account breakdown of all accounts payable entries, pay- 
roll and individually printed checks. Other features are: 1) printing of 
accounts payable and payroll checks, and 2) bank reconciliation capability. 


COMPLETE BUSINESS SERVICES CORPORATION 
70 West Center Street • Logan Utah 84321 
Telephone: (801) 752-5713 

DEALER INQUIRIES WELCOME 


CIRCLE INQUIRY NO. 11 





m Complete Sub-System: DRIVE, CONTROLLER, and CABLES for S100 
computers ■ Uses the most popular drive for small business systems 


■ 10 Megabyte formatted capacity ■ 5MB fixed platter plus a 5MB 5440 
removable cartridge for FAST BACK-UP and UNLIMITED off line STORAGE 

■ Look Ahead buffer for maximum performance ■ expandable to 40 MB 

■ Supported by CP/M 2.0, MP/M, Oasis, Famos, Fordos, Tempos Operating 
Systems ■ Beautiful teak finish table top (shown) enhances any office decor 
Rack mount also available ■ Dealers/OEMs contact John Costello. 

XCOMP 

XCOMP, INC., 991 5-A Businesspark Awe., San Diego, CA 92131 • (714) 271-8730 



COMPUTER GAMES FOR 
BUSINESSES, SCHOOLS 
AND HOMES 
By J. Victor Nahigian and 
William S. Hodges 
Winthrop Publishers, Inc. 

157 pages. $10.95 

Review by Jerry Martin 

Two things new computer owners realize 
is that without programs the machine just 
sits there doing nothing, and that good pro- 
grams take hours to design, write and 
debug. The desire to acquire a library of ex- 
isting software increases as the question 
“what else can it do?” keeps arising. 

One good source of software is a book 
containing many different programs. This 
book has 27 game-type program listings 
written to run on a PDP8/1 with 8K of 
memory. The BASIC on a PDP computer is 
very similar to Microsoft BASIC available on 
almost all of the popular microcomputers. 

A description of the major variables is 
given which would aid in any modifications 
that might be made on a program. There is 
a sample run for each program so it can be 
seen what the game does. Almost all of the 
programs can be entered and run without 
any modification. 

This type of book is probably the cheapest 
method of acquiring programs other than 
swapping with friends or writing them your- 
self. Most of the programs could be im- 
proved by utilizing the graphics capabili- 
ties of your microcomputer, thereby improv- 
ing your knowledge, or frustration, in 
programming. □ 


THE COMPLETE HANDBOOK 
OF ROBOTICS 
By Edward L. Safford Jr. 

TAB, 358 pages. $7.95 

Review by Joe Humphrey 

Any person interested in the field of 
robotics should buy this book for his collec- 
tion. While not quite a “complete hand- 
book,” it does give suggestions as to which 
direction to take. 

The first eight chapters study the aspects 
of robot-mobility, sensory input, power 
sources, feedback, robot brains, and limb 
movement, with many illustrations and cir- 
cuit diagrams included. 

The knowledge gained from these chap- 
ters is used to build a robot platform which 
may be controlled either by remote switches 
or a microprocessor. 

Other chapters look into such advanced 
topics as radio control and interfacing to a 
computer, robots already in existence and 
the future of robotics. 

Although the author gives the impression 
that he is writing for the average reader, 
there are enough undefined terms to require 
some experience in electronics before 
reading the book. Overall, the book is a 
good one, with many useful hints and 
references. □ 
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By E. Currie 

Pertec Computer Corporation 
P.Q. Box 2505, Chatsworth, CA 9131 1 


THE PROBLEMS OF AUTOMATING 

The rapid advance of the microcomputer industry has resulted in 
a rich offering of low-cost business systems in the marketplace; 
some are available at a cost under $10,000. The standard config- 
uration of 24x80 CRT, ten-key pad, fulj ASCII keyboard, dual flop- 
pies and printer is well-established. It will soon be complemented by 
fixed hard disks in the 1 0-40 megabyte range. 

High-quality, high-performance printers have proved resistive to 
the dramatic cost reductions characterizing other hardware but it is 
likely that they, too, will follow suit. 

As hardware costs have plummeted, audience enthusiasm has 
risen. The small business owner is exhibiting considerable interest in 
microcomputers because they can now effectively reduce time, and 
labor-intensive manual operations. As prospective users review the 
available offerings of computer hardware, they are finding many 
attractive alternatives which readily permit them entry into the realm 
of data processing. 

In this otherwise blissful alliance of buyer and supplier, there is 
one significant glitch: the unavailability of workable, low-cost soft- 
ware. Both vendor and buyer have failed to adequately consider the 
costs and problems associated with this lack. 

Manufacturers have concentrated almost entirely upon production 
of low-cost hardware systems in the erroneous belief that there exists 
a wealth of extensive, well-documented, easily maintained and com- 
prehensive applications software. Now, with the dramatic advent of 
small business systems, both vendors and users are finding that this 
great wealth of alleged applications software is, in many respects, 
sadly lacking. Much of it is poorly documented and often consists of 
a mixture of high level language and assembly code. 

Further, the bulk of available applications software is specific and 
not easily modified in the field. Invariably, changes are required to 
meet particular customer requirements, and often complications in 
other parts of the software result. 

An equally misleading assumption made by manufacturer and cus- 
tomer alike is that current techniques will afford a simple solution to 
the expense associated with software development and maintenance. 

While it is true that there now exists a number of microprocessor 
high-level languages such as BASIC, COBOL, FORTRAN and 
Pascal, many of the operating systems available are highly special- 
ized to support particular types of system software. With the excep- 
tion of CP/M, none of these operating systems has gained wide ac- 
ceptance. Again, except for CP/M, there is no indication that any 
standardization is forthcoming in this area. 

Manufacturers have been reluctant to enter the software realm be- 
cause of the potential liabilities and inordinate support costs associ- 
ated with such packages. Nonetheless, a variety of vendors offer pro- 
grams such as General Ledger, Payroll, Accounts Receivable, Ac- 
counts Payable, Inventory Management, Attorney Time-Keeping 
and others. 


Nebs 



COMPUTER 
FORMS KIT 


EACH KIT CONTAINS: 

Samples, Prices, Order Form, 

4 Checks, 2 Statements, 2 Invoices, 
Programming Guides. 

We specialize in small quantities, low prices. 
500 CHECKS ONLY $29.95 



SEND COUPON, CIRCLE BINGO or 
PHONE TOLL FREE 
1 + 800 - 225-9540 


_ . __ Ar _, "’Vuini iiu. ou 

FAST SERVICE - It Is our policy to ship within 6 working 
days following our receipt of your order. CODE 459 

Name 

Address 

City 

State, Zip 

NEW ENGLAND BUSINESS SERVICE, INC. 
GROTON, MASS. 01450 


MAY 1980 


INTERFACE ACE 25 



Main/Frames $200 


Main/Frames « $200 


• 14 Basic Models Available 

• Assembled & Tested 

• Power Supply: 

8v@15A, ± 16v@3A 

• 15 Slot Motherboard ^ 

(connectors optional) V 

• Card cage & guides ^ 

• Fan, line cord, tuse, power 
& reset switches, EMI filter 

• 8v@30A, ± 16v@10A 
option on some models 


f" Rack 
mounted 
Main/Frame 


8" Floppy Main/Frame 
(includes power for 
drives and main/frames) 


Write or call for our 
brochure which includes our 
application note: 
‘Building Cheap Computers’ 

INTEGRAND 

8474 Ave. 296 • Visalia, CA 93277 • (209) 733-9288 
We accept BankAmericard/Visa and MasterCharge 


Obviously this attempt to provide “standard” packages is based 
upon the realization that providing low-cost software is necessary. If 
such attempts are proving successful, the present costs for support 
and enhancements of such packages do not indicate this. 

On the user side of the software question, it is clear that the 
average small business owner lacks programming skills. Typically, 
he believes that programming skills in BASIC is a trivial task. In 
reality, the sophistication of his requirements and the obvious restric- 
tions of languages such as BASIC have joined to produce serious 
problems for the businessman of limited resources. 

The assumption in the marketplace is that the user will employ in- 
house staff or use outside consultants to fulfill programming needs. 
Typical first-time users, however, usually have an inaccurate con- 
ception of the time and costs involved in developing software. 

Furthermore, this market is often ill-prepared to sharply define 
specific program requirements in great detail. After all, rapid 
response and flexibility are keys to success of small business. What 
entrepreneur can afford to lock himself into methods which may re- 
quire substantial alterations and subsequent costs? 

Clearly, the software problem could cause significant disillusion- 
ment in the marketplace if not resolved early in the game. Manufac- 
turers must develop a strategy for assisting dealers and customers in 
software education. Concurrently, they must work toward the devel- 
opment of workable, low-cost programming. Otherwise, the micro- 
computers will fail to achieve their tremendous potential in the small 
business marketplace. 

Now that this problem has been stated in its complexity, some 
strategies which alone or in combination may prove a solution to the 
problem are suggested. 

Introducing database management in the microprocessor realm 
would alleviate the problem of locking the businessman into pro- 
gramming that is too specific for his needs. This method maintains 
data in what is generically defined as a database. The various re- 
quirements for reports are met by processing the information within 
the database without specifically tailoring the data for one particular 
type of application. As yet, this type of approach has failed to 
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The Under- S 200 Demo Pack for 
Fast Small Business System Sal 


You’ve got the hardware . . . we've got the software AND the total sales pack- 
age to sell this rapid-growth market. Demonstration diskettes and docu- 
mentation to quickly show the capabilities and “how-to’s" of your com- 
puter systems . . . and close the sale. (Kit includes: 11 diskettes, 16 users 
manuals and supporting Promotional Material.) 

Check our complete list of systems. The source code is dealer-adaptable to 
run on any computer with disc capabilities in CBASIC II (CP/M). 


General Ledger 
Accounts Payable 
Payroll 
Fixed Assets 
Cash Receipts 
Job Costing 
Student Scheduling 


Fully Interfaced Billing System 
Purchasing & Receiving 
Inventory Control 
Invoicing 
Backorder Mgmt. 

Parts Management with 
Bill of Material 
Accounts Receivable 
Salesman Comm. Reporting 


THE STANDARD 
OF EXCELLENCE 
IN BUSINESS 
SYSTEMS SOFTWARE 


INTERNATIONAL 
IICRO 


SYSTEMS. 


To turn small business into big, big business, contact us at: 

8425 Quivera Road, Lenexa, Kansas 66215 

Phone: (913) 262-3131 
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Is Expandability the Reason 
Over 150,000 Smart Buyers Chose 
TRS-80? Or is It Price? Or... 


Maybe these customers came to Radio Shack for their computer 
because they knew they could get nationwide service? Or buy a 
Model I micro starter system for $499? Or because Radio Shack 
started the boom in reliable little computers? But come they did. 
And coming they still are! 

“Who Wants One That Can’t Grow?” 

This question was asked by Radio Shack’s president before 
TRS-80® went to market. So we made memory expandable from 
4K to 48K RAM (in 16K leaps). We made ROM expandable and 
BASIC upgradable. We provided for the addition of disk drives, 
printers, acoustic couplers and other peripherals. We have a great 
new upper/lower case conversion, and a SCRIPSIT® package that 
makes TRS-80 Model I a great bargain in Word Processing. 



Expansion Interface 

The hub of an expanded TRS-80 
system. Holds up to 32K more mem- 
ory! Has interfaces for printer, 4 disk 
drives, second cassette. Also takes 
RS-232C interface card. $ 299 




Radio /hack 

The biggest name in little computers 1 M 

A DIVISION OF TANDY CORPORATION. FORT WORTH. TEXAS 76102 


Retail prices may vary at individual stores and dealers. 


Line Printer II 

Quality for less! Prints 100 cps on 80 
columns. Accepts 9%" fan-fold, 8 V 2 " 
roll paper or single sheets. 

*799 


“Be Better Than Competition!” 

“Not merely cheaper,” he said, “not just more popular,” he said. 
“Better!” That includes software, hardware, service, monitor size, 
keyboards, salesmen, store fronts, peripherals and RAMs. If you 
own a TRS-80, let us show you how to better your system and its 
benefits. If you’re still on the sidelines . . . shouldn’t you play with 
us? After all, Radio Shack and TRS-80 have FAST DELIVERY 
FROM STOCK or a very short wait. Most (if not all) the competitors 
are much slower players! 


Mini- 

Disk 

Drives 


Quality engineered! Free DOS and 
Disk BASIC with first drive! Drive #1 


has about 50K storage. Addi- 
tional drives add 85. 7K each. $ 499 


Line -. Im- 

printer III 

Professional 132-column, 120 cps 
bidirectional printhead. Upper and 
lower case on 9x7 dot matrix plus 
expanded letters. ***%,%* 

Cable included. *1999 
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achieve widespread attention, and, it must 
be added, will require several years for full 
development. 

Parameterization is another approach to 
this problem. In this case, the dealer selects, 
from a large range of choices, those fun- 
damental functions which are required to 
develop an end user’s requirements. He 
then constructs a system which provides 
speed and access to various required 
reports. 

The assumption here is that such func- 
tions are sufficiently general to make such 
an approach feasible. Specially, report 
generation, screen formatting, query and 
update would probably be the basic subset 
of such requirements. Details would then be 
provided by the user in the form of various 


parameters which are related to his par- 
ticular business activity. 

Parameterization permits the user to 
readily establish specific formats for various 
requirements and to easily modify such 
items. The user will also be in a position to 
custom-tailor formats for invoices, reports, 
correspondence, and other documents 
without risking exposure to subtle bugs in- 
troduced into the main body of the applica- 
tions software being used. 

In most cases, the initial requirement for 
custom fitting of software to user re- 
quirements will fall within the purview of the 
various “functions.” This relieves both 
dealer and user from substantial initial in- 
vestments in software development. 

This type of approach will permit the 


FAST, DEPENDABLE 
EPROM ERASING 



MEMORASE 

EPROM Erasing Systems 


Speed, Economy, Reliability. 

Engineered for all EPROM Systems Users. 


1. S-52T — Fastest available EPROM eraser. 

Erases up to 16 chips. 

2. UVS-54T — High-intensity unit with 8-chip capacity. 

Includes timer and tray. 

3. UVS-11E — Low-cost unit erases up to four chips. 

Features holding tray with safety inter- 
lock system. 


Applications Problem ? Call Ron Cooper . 


ULTRA-VIOLET PRODUCTS, lINC.fin® 

5100 Walnut Grove Ave. San Gabriel, CA 91778 


(213) 285-3123 


buyer to start using the system rapidly. Fur- 
ther, the question of extension of the system 
capabilities is postponed. Hopefully, by the 
time he is able to better define critical system 
requirements, the user will have gained 
enough understanding of the system to 
make changes practical. 

It should be understood, however, that 
even this attractive approach will not serve 
to cover the myriad and diverse re- 
quirements of the small business sector. At 
this point, it becomes the business/user’s 
burden to intelligently define particular cur- 
rent and future program requirements. Here 
are some guidelines a user should follow in 
making such determinations about his 
system’s requirements. 

Recognize that the average applications 
programmer will cost $25 an hour or more 
to custom-tailor existing applications pack- 
ages to particular requirements. Thus, an 
important question prior to starting such ef- 
forts is whether the package is designed to 
permit alterations easily. If the answer to this 
question is negative or unclear, considerable 
caution should be exercised before accept- 
ing such packages. 

Be particularly cautious in reviewing 
packages which can be easily altered “to 
meet any possible contingency.” This soft- 
ware is generally the most expensive 
available when changes are made. 

Attempt to find those packages which 
most closely fit current requirements. 

Decide whether system requirements are 
sufficiently well-defined to meet current as 
well as future needs. More than one 
package has been modified to meet critical 
requirements only to discover that in the in- 
terim these requirements had changed and 
modifications are no longer valid. 

During the initial implementation of a sys- 
tem, every effort should be made to resist 
changes to software that are not absolutely 
necessary. This permits the user to become 
thoroughly familiar with the system and bet- 
ter able to evaluate type and extent of 
changes he requires. A comprehensive 
application package written as customer 
software could take as long as a year to 
write and debug, particularly if written 
in both assembly and high level language. 
So, in reviewing available packages, address 
the issue of support early in the decision 
making process. 

To summarize, the first half of the effort 
to introduce inexpensive, powerful data 
processing capability to the small busi- 
ness sector has been achieved with the 
advent of inexpensive, reliable hardware. 
Further cost reductions are anticipated. 
However, applications software for these 
systems is sadly lacking. 

Major innovations to shore up this weak- 
ness include database management, para- 
meterization and better structured language 
programs. It may well be that the ultimate 
solution will be a sophisticated synthesis of 
these approaches. 

In the meantime, the end user should 
exercise caution and educated judgment 
in selecting the software complement to 
what has proven to be highly cost-effec- 
tive hardware. □ 
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Diagnostics l 


for CP/M* & TRSDOS 



DIAGNOSTICS I will really put your system through its paces. Each 
test is exhaustive and thorough. The tests include: 


■Memory Test 
■Disk Test 
•Printer Test 


■CPU Test (8080/8085/780) 
•CRT Test 


To our knowledge, this is the first CPU test available for 8080/Z80 
CPU’s. Many times transient problems, usually blamed on bad 
memory, are really CPU errors. 

A good set of diagnostics is an indispensable addition to your 
program library even if your system is working fine. Hours have been 
wasted trying to track down a “program bug” when actually 
hardware was to blame! 


Softeday your computer is going to break; even the most reliable 
computer systems "go down”. Often, finding exactly what is 
wrong can account for the most time consuming part of repairing 
the system, and the longer the system is down, the more 
money you lose. 

DIAGNOSTICS I is a complete program package designed to check 
every major area of your computer, detect errors, and find the 
cause of most common computer malfunctions, often before they 
become serious. For years, large installations have run daily 
or weekly diagnostic routines as a part of normal system 
maintenance and check-out procedures. 


DIAGNOSTICS I is designed to provide that kind of performance 
testing for 8080/Z80 micro computers. 


Give your computer a “physical” today! 


DIAGNOSTICS I also allows you to be confident of your system. 
This can be critical when file merges or sorts and backups 
are involved. You want to be as sure of your computer as possible 
during these critical times. Running DIAGNOSTICS I prior to 
these and other important functions helps to Insure that your 
system is operating at peak performance. 


DIAGNOSTICS 
users manual. 


is supplied on discette with a complete 


DIAGNOSTICS I: $50.00 


Manual: $15.00 


Requires: 24K CP/M; 16K disc for TRS-80 
formats: CP/M 8" SOFT SECTORED, NORTHSTAR CP/M 
AND TRS-80 DOS 

All Orders and General Information: 

SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 344-7596 

Technical Hot Line: (217) 384-0847 
(answered only when technician is available) 




CASSETTE 

DUPLICATION 


TRS-80 (I & II), PET, APPLE, KIM, ATARI 

Quality software duplication is more 
than copying cassettes. Microsette du- 
plication uses a proprietary high speed 
duplicator designed specifically for 
computer program duplication. The fin- 
ished products are of consistent quality, 
guaranteed to load. Minimum order is 
100 with discounts for higher quanti- 
ties. Call (415) 968-1604 for details. 
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MICROSETTE CO. 

475 Ellis Street 
Mt. View, CA 94043 
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BUILDING BLOCKS FOR 
MICROCOMPUTER SYSTEMS, 
CONTROL & TEST 


2 K RAM 

1 PARALLEL PORT 


2K ROM 

3 SERIAL PORTS 



SPECIALIZING 

IN 

QUALITY 

MICRO- 

COMPUTER 

HARDWARE 

INDUSTRIAL 
EDUCATIONAL 
SMALL BUSINESS 
PERSONAL 


TABLE TOP MAINFRAMES 



RACKMOUNT CARD CAGES 


ELECTRONIC 

CONTROL 

TECHNOLOGY 

763 RAMSEY AVE 
HILLSIDE, N.J. 07205 


POWER SUPPLIES, CPU’s, 
MEMORY, OEM VARIATIONS 


(201) 686-8080 
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[57] ABSTRACT 


A four bit binary coded decimal (BCD) up/down counter in- 
cludes a four bit adder and associated logic circuitry configured 
to feed therethrough the incoming BCD code words as the ac- 
tual output for the up count and for the down count, add binary 
5 to the incoming BCD code word for 1 through 9 and invert 
each bit of the resulting code words, and feeding the BCD code 
word for zero directly to the output. 



PLUS FIVE AND INVERT ALGORITHM 


This invention relates to a binary coded decimal (BCD) up/ 
down counter and more particularly, an improved four bit BCD 
up/down counter. 

Conventional BCD up/down counters include a large number 
of gates that are configured in the form of a complex circuitry 
for implementing the up/down count operations. 
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Accordingly, it is an object of the present invention to provide 
an improved up/down counter and more particularly, to provide 
a simplified and improved four bit BCD up/down counter. 
Aforementioned and other objects of the present invention are 


Micro Computer Your One Stop For. . .Quality and Huge Savings 

DISCOUNT.— 


achieved, in accordance with the present invention, by a four bit 
BCD up/down counter which includes input means for receiving 
an incoming BCD code words for zero through nine, output 
means, means providing an up count or down count command 
signal, circuitry interposed between said input and said output 
means for feeding the incoming BCD code words therethrough 
as is in response to the up count command signal and adding 
binary code for 5 to the incoming BCD code words 1 through 9 
and inverting each bit of the resulting BCD code words and re- 
taining the input BCD code word for 0 as is, in response to the 
down count command signal, and output means for providing 
the up count and down count BCD code word output in 
response to the up and down count command signal selectively. 

DETAILED DESCRIPTION 

In accordance with the present invention, the up/down 
counter is configured to implement the following algorithm in 
providing the up and down count of the incoming BCD code 
words 0 through 9. The algorithm involved in the present up/ 
down counter can be graphically illustrated by a table of the 
code bits involved in the up/down counter process as follows: 


BCD UP 

DECIMAL 

NUMBERS 

BCD -f 5 

INVERT 

DECIMAL 

NUMBERS 

0000 

0 

0000 

0000 

0 

0001 

1 

0110 

1001 

9 

0010 

2 

0111 

1000 

8 

0011 

3 

1000 

0111 

7 

0100 

4 

1001 

0110 

6 

0101 

5 

1010 

0101 

5 

0110 

6 

1011 

0100 

4 

0111 

7 

1100 

0011 

3 

1000 

8 

1101 

0010 

2 

1001 

9 

1110 

0001 

1 


COMPARE PRICE^CQUALITY^CDELIVERY^SERVICE 
you’ll know why you don’t have to look anywhere else! 


APPLE 

16K Apple II or Plus $ 995 

48K Apple II or Plus 1159 

Disk w/ Controller 539 

Disk 450 

Pascal 505 

ATARI 

400 $ 439 

800 795 

Disk 639 

APF ELECTRONICS 

APF Computer $ 495 

CENTRONICS! PRINTERS 

730-1 Parallel $ 879 

730-1 Serial 927 

•779-2 Tractor 1035 

*704 Serial 1895 

*753-1 2595 

COMMODORE PET 

8K“N" $ 795 

Plus $90 Free Merchandise 

16K “N” or M B” 995 

Plus $130 Free Merchandise 

32K “N” or “B” 1295 

Plus $170 Free Merchandise 

2040 Floppy 1295 

Plus $170 Free Merchandise 

2022 Printer (Tractor) 795 

Plus $100 Free Merchandise 

C2 “N” Cassette add $89.90 

MAIL ORDER ONLY 

Send Certified Check (Personal or Company Checks require 2 weeks to clear.) 
We pay all shipping and insurance charges except items marked with asterisk. 
VISA, MasterCharge add 3% N.Y.S. Residents add appropriate sales tax. 

Micro Computer Discount Co ‘(denotes items 

60 E. 42nd St., Suite 411, New York, N.Y. 10017 


COMPUCOLOR 


8K 

. $1595 

16K 

1660 

32K 

1795 

CROMEMCO 


System 3 

$5445 

Z-2H 

9445 

HAZELTINE 


1210 

$ 825 

1500 

1095 

INTEGRAL DATA 


440 (Paper Tiger) 

. $880 

440-Graphics 

945 

INTERTEC 


SuperBrain 32K 

$2495 

SuperBrain 64K 

2695 

NEC SP1NWRITER 


* 5530 RO 

$2695 

•5520KSR 

2990 

*5510 RO 

2795 

Tractor add 

200 

PERKIN-ELMER 


550 Bantam 

$ 895 

TEXAS INSTRUMENTS 

99/4 Computer 

$1039 

810 Printer 

1695 

XEROX TERMINALS 

•1740RO 

. $2613 

•1740 KSR 

3069 

*1750 RO 

. 2716 

Tractors add 

215 


SHIPPED F O B. NYC) 



CONTROL PROGRAM 
FOR MICROCOMPUTERS 
ENABLING YOU TO RUN 
SOFTWARE PUBLISHED 
v FOR CP/M 1.4 ON THE 
TRS-80 MODEL II 


VERSATILITY 
For Your TRS-80 Model II 


for the TRS- 80 s Model II 


CP/M is considered the industry standard disk operating system because it gives you 
the hardware-independent interface you need to make your computer work for you. 
CP/M 2.0 is the latest in the evolution of a proven reliable and efficient software 
system. FMG CORPORATION NOW OFFERS THE CP/M 2.0 FOR THE TRS-80 MODEL II. It 
features an enhanced upward compatible file system and powerful new random 
access capabilities. The CP/M 2.0 from FMG provides the ability to run software 
published for the CP/M system, on the TRS-80 Model II. From minidisks, floppy disks, 
all the way to high-capacity hard disks, the flexibility of CP/M 2.0 makes it a truly 
universal operating system. The package includes an 8" system disk, editor, assembler 
and debugger for the TRS-80 Model II. 

CP/M is a registered trademark of Digital Research Corp. TRS-80 is a registered trademark of Radio Shack 





PRICE 

$ 200.00 

Manual Only 

$ 25.00 


BUM# BUSINESS APPLICATIONS 


CORPORATION 

5280 Trail Lake Drive 
Suite 13 

Ft. Worth, Texas 76133 
(817) 294-2510 


FROM THE ORIGINATOR OF THE TRS-80 PROJECT 


Call or Write 
for Complete 
Information 


• USER ASSIGNABLE 
ACCOUNT NUMBERS 
HIGH SPEED ASSEMBLY 
LANGUAGE PROGRAM 
• 18 DIGIT ACCURACY 
• AUTOMATIC POSTING TO 
GENERAL LEDGER 
• INVOICE AGING 

• CHECK PRINTING WITH 
INVOICE DETAIL 
(Requires minimum 32K.two drives and CP/M) 


ACCOUNTS RECEIVABLE 

Accounts receivable is a low volume in- 
voice system. An entry may be invoiced 
at any time — before ready for billing, 
when ready, after billed, even after paid. 
It even has progress billing which keeps 
track of milestone payments made at 
intervals. The program allows automatic 
posting to the General Ledger and will 
interface with a future mailing list pro- 
gram for making bulk mailings to cus- 
tomers. Accounts Receivable does not 
print invoices. Reports: 

Not billed 

Open and Closed Invoices 
Aging Analysis 
Customer Statements 
Customer Activity List 


■m 

ACCOUNTS PAYABLE 

Accounts Payable is an invoice linked 
system which means that everything re- 
volves around the invoice. The system 
provides the user security through the 
use of a password. It allows automatic 
(complete or partial) payment of selected 
invoices, and automatic distribution of 
each invoice to as many as eleven differ- 
ent general ledger accounts. 

This system maintains vendor activity, 
automatically posts accounts payable 
and cash accounts, and will interface 
with a future mailing list program 
Reports: Open and Closed Item Listing 
Aging — 30/60/90 days (or user 
selected) 

Transaction printing for Audit Trail 
Accounts Payable Ledger 


Customization 
is available at 
additional 


PRICE EACH 

$250.00 
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COMPUTER SYSTEMS 


/->! 7ilr>n Inf' 


AUOS BREAKS 
THE MICRO 
BARRIER. 



Yesterday, microcomputer meant micro 
performance. Once you outgrew it, you had to step 
up to a mini. Which meant a big step up in price. 

Today there’s the new Altos ACS8000-6 single- 
board microcomputer system. 

It’s the first system for the OEM, small business- 
man and personal user, that offers minicomputer 
performance and minicomputer storage capacities— 
at a microcomputer price. 

MULTI-USER, WINCHESTER STORAGE, 
FLOPPY BACK UP: $14,260. 

The new Altos ACS8000-6 is a highly advanced 
Z80* based microcomputer system with high-speed 
RAM, floppy disk and Winchester hard- 
disk controllers, DMA, six serial and 
two parallel I/O ports and the AMD 
9511 floating point processor all on 
a single board. A typical four-user 
system configuration with two 
megabytes of Shugart floppy 
and 29.0 megabytes of Shugart 
Winchester storage, including 
CPU and 208K bytes of RAM, 
costs only $14,260— com- 
pared to $30,000 or more for 
a similar minicomputer system. 

And that adds up to mini 
performance at less than half 
the cost! 

MULTI-USER EXECUTIVE 
SUPPORTS FOUR 
INDEPENDENT USERS 
RUNNING CP/M** 

COMPATIBLE PROGRAMS. 

This revolutionary new microcomputer system 
features the MP/M** Multi-User Executive software 
program that’s unique in two ways. It includes a 
multi-user CP/M capability and the ability to handle 
Winchester-type hard disks. The advanced Z80 
operating program supports four independent CP/M 


compatible programs in any of six popular lan- 
guages: BASIC, FORTRAN, COBOL, PASCAL, APL, 
C, and a large assortment of additional business 
application packages. MP/M is compatible with both 
the 1.4 and 2.0 versions of Digital Research’s 
CP/M, which means programs based on either 
version can run under MP/M without modification. 

With MP/M at the helm, your Altos 
ACS8000-6 system can support up to four simul- 
taneous users with 48K bytes of RAM each plus 
58 megabytes of Winchester storage and 4 mega- 
bytes of floppy back up. And that adds up to the 
first microcomputer to give you the power and 

performance of a minicomputer. 
SINGLE-USER, HARD-DISK 
SYSTEMS START AT $9450. 
The Altos ACS8000-6 
series. It's a barrier breaker 
in every sense. Our entry- 
level, single-user, hard-disc 
system with floppy back 
up is priced under $10,000 
and even our 4-user CP/M 
model is available for 
under $12,000. And all 
configurations are easily 
upgraded. For specific 
details about pricing or 
performance, call or write: 
Altos Computer Systems, 
2360 Bering Drive, San Jose, CA 
(408) 946-6700. TELEX 171562 ALTOS SNP 
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As shown in the left column above, the conventional BCD 
code for decimal numbers 0*9 may be presented in the form of 
four bit codes. The present up/down counter is configured to 
feed the BCD codes for the decimal numbers 0-9 therethrough 
to the output. For the down count process the binary code word 
for decimal number zero, i.e., BCD code 0000, is fed through the 
counter as is to the output. This is shown in the first row of the 
table above. And for the BCD codes for the decimal numbers 
1 -9, the down count is attained according to the following. First, 
binary code for the decimal number 5, namely 0101, is added to 
each code word. The resulting code words are shown in the mid- 
dle column under the heading BCD + 5. Each bit of the resulting 
BCD code words for the decimal numbers 1-9 are then inverted. 
The result of the inversion is in the column at the right hand 
side under the heading INVERT. Note that the resulting code 
words after the inversion represents the BCD code word in 
down count sequence as opposed to the up count sequence of 
the BCD codes shown in the extreme left column. So in the appli- 
cation, for the down count operation, if the incoming code 
words are in the form of BCD up count sequence, 0,1, 2, 3, 4, 5, 6, 
7,8, and 9, then the resulting output BCD code words will be in 
the down count sequence, of 0,9, 8, 7, 6, 5, 4, 3, 2, and 1 by impos- 
ing BCD -l- 5 and inversion on the incoming code words as 
described above. If the count is for the up count, then the in- 
coming BCD codes for 0-9 are fed through the counter as is. 

The aforementioned mathematical algorithm is advantage- 
ously implemented by a counter circuit schematically illustrated 
in FIG. 1. As shown the counter comprises a four bit adder 11 
and a plurality of logic gates operatively connected to imple- 
ment the logical operations required by the algorithm for pro- 
viding the up count and down count. More particularly, the 
counter includes input means 13—16 for receiving the four bit 
up count BCD and apply them to the four bit adder 11. There is 
also provided an up/down command signal input means 18, the 
up count command signal may be in the form of logical 1 and 

the down count command signal may be in the form of logical 0 
applied to the counter. There are provided a pair of NOR gates 
19 and 20 connected as shown to provide the logical functions 
as shall be explained hereinbelow. The NOR gate 20 is interpos- 
ed between one of the input a of the NOR gate 19 and the input 
means 13— 16 for the four input bits. The up/down command 
signal is applied to the other input b of the NOR gate 19. The 
output of the NOR gate 20 connected to four OR gates 21 
through 24 at one of their inputs, tf’s, as illustrated. The four bit 
adder 11 may be of any conventional design configured to add a 
first four bit digital word to a second four bit digital word and 
provide a sum in the output. Thus, it may be configured to 
receive the four bits from the four bit input leads 13—16 applied 
to the four bit adder at the terminals designated Bl, B2, B3 and 
B4. The four bits from Al, A2, A3 and A4 are added to the 
other four bits of the second four bit code words from the other 
four bit input terminals Bl, B2, B3 and B4. 

In accordance with the present invention, second four bit 
words are used to provide BCD -I- 5 and inversion for the down 
count as follows. First and third bit positions, i.e., Bl and B3 are 
grounded to provide logical 0 always. On the other hand, the 
second and fourth input terminals B2 and B4 are connected to 
the output of the NOR gate 19. Hence, the two terminals A2 
and A4 are under the control of the NOR gate 19, and receives 
the logical signal of either 0 or 1 depending upon the output of 
the gate 19. The gate 19 provides logical 0 when the count 
operation is for the up count. This is achieved by providing a 
command signal of logical 1 for the up count signal. In turn, the 
NOR gate 19 provides logical 0 output which causes the A2 and 
A4 bit positions to be logical 0. Consequently, the four bits ap- 
plied to the input terminals at Bl, B2, and B3, and B4 are all 
logical 0. As a result, the four bit adder feeds in effect, the in- 
coming four bit codes from the other four bit terminals Al, A2, 
A3 and A4 as is, therethrough to the output summing terminals 


SI, S2, S3 and S4. The four bit output of the four bit adder are 
then fed to the second input b or the other input terminals of the 
OR gates 21 through 24. Since the gate output of the NOR gate 
19 is logical 0, the output of the OR gates 21—24 are the same 
as the input at the other input terminals b , i.e., the output of 
the summing terminals SI, S2, S3/and S4. Consequently, 
with the up command signal of logical 1, the counter feeds 
the incoming four bit up count BCD words therethrough to 
the outputs of OR gates 21—24 as is. Accordingly, the out- 
put of the counter circuitry at the output terminals 31, 32, 33 
and 34 are the same as the input code words applied to the input 
terminals 13. 

Now for the down count process, the gates 19—24 and the 
down count command signal of logical 0 serves the purpose of 
enabling the four bit adder to down count incoming four bit 
code words as follows. With any combination of code bits, ex- 
cept for the code words for the number 0, the NOR gate 20 pro- 
vides logical 0 output. This is applied to the input a of the NOR 
gate 19. Since the down count command signal is logical 0 the 
output of the NOR gate 19 becomes logical 1 . This means that 
the four bit input applied to the terminals A2 and A4 becomes 
logical 1. Thus, the four bits for the four bit terminals Bl, B2, 
B3 and B4 becomes four bit code words that represent decimal 
number 5, namely 0101. The four bit adder serves its conven- 
tional summing function of adding this four bit word 0101 to 
the incoming four bit code words 1—9 and provides the 
summed outputs through the output terminals SI, S2, S3 and 
S4. The output at the summing terminals SI through S4 ap- 
pears in the form of the BCD+ 5 column shown in the middle of 
the above table. Now the output of the NOR gate 19 in the form 
of logical 1 is applied to terminal a of OR gates 21—24. In turn, 
the OR gates 21—24 serves the function of inverting the output 
of the four summing output terminals S1-S4 applied to the b ter- 
minals, thereof. Each bit of the output of the terminals S1-S4 
are inverted by the logical function of the OR gate 21—24. The 
inverted output applied to the output terminals 31 through 34. 
This is shown in the column on the right hand side in the above 
table under the heading INVERT. 

Note that for the BCD code word for decimal number 0 in the 
down count operation, the NOR gates 19 and 20 serve the func- 
tion of providing logical 0 to the terminals B2 and B4 at the four 
bit input terminals. Thus, the down count command is applied 
to logical 0 the terminal b of NOR gate 19 and logical output of 
logical 1 is applied by the NOR gate 20 at the input terminal 
when all four input bits at the input bits at the input terminals 
13—16 are logical 0, the all four input bits at the input terminals 
13 are logical 0. Consequently, NOR gate 19 provides logical 0 
output. Hence, the four second bit input at Bl, B2, B3 and B4 
provide BCD code word for zero, i.e., 0000. Hence, the four bit 
adder feeds therethrough the four bit code word for decimal 0 to 
the summing output terminals S1-S4 in the form of a BCD code 
word for 0. The OR gates 21—24 do not serve the function of 
inverting the BCD code word for 0 at this point, since the out- 
put at the NOR gate 19 is logical 0. 

In summary, it has been shown above that a counter having a 
four bit adder and associated logical gates 19—24 are configured 
to implement the aforementioned mathematical algorithm in 
providing the up count or down count in response to the up 
count or down count command signal. Thus, the counter is de- 
signed so that, in response to the up count command signal, its 
four bit adder and the associated logic circuitry feed the input 
therethrough as is as the output. However, in response to down 
count input command signals, the counter adds BCD code word 
for 5 to the incoming code words for 1—9 and invert each bit of 
the resulting summed code words to provide the down count 
output. The four bit adder and associated logic gates are also 
configured so that the BCD code word for decimal 0 is fed there- 
through as is and applied to the output terminal as BCD code 
word 0 for the down count operation. □ 
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NEW FROM LOBO: 



An Entire Family of Disk Drives for 
APPLE, TRS-80*, and S-100 Computers 


Only LOBO DRIVES offers you an entire family of 
f ully-compatible disk drives to select from. 
Whatever computer you’re using, APPLE, TRS-80, 
or S-1 00, you can add a LOBO drive now, with the 
peace-of-mind of knowing there’s a whole family of 
drives available when you’re ready to expand. 

And every drive you order comes complete with 
chassis and high reliability power supply. Each 
drive is 1 00% calibrated, burned-in, and 
performance tested on either an APPLE, TRS-80, 
or S-1 00 computer before it’s shipped. We are so 
proud of our drives . . . our quality, reliability, and 
performance, that we back-up every drive with a 
one year, 1 00% parts/labor warranty. 

400 SERIES FLOPPY DISK DRIVES 

Meet our low-cost 5.25-inch 
mini drive that records data 
in either hard or soft 
sectored format. It is 
available in single or double 
density configurations, with a total storage 
capacity of 220 K bytes. 

800/801 SERIES FLOPPY DISK DRIVES 

Here is our dual 8-inch 
Floppy disk memory unit. It 
records and retrieves data 
on standard 8-inch 
diskettes to provide 800K 
unformatted, or 51 2K bytes 

935 Camino Del Sur 
Goleta, California 93017 
(805) 685*4546 

"CAN YOU REALLY AFFORD 
TO PAY LESS?” 



bytes of data stor age 



INTERNATIONAL 



in IBM format per drive. It is aiso available with 
double-sided, double-density capabilities, for a 
maximum storage capacity of 1 .6 Megabytes. 


7000 SERIES HARD DISK DRIVES 

The latest member of our 
drive family, the Series 
7000 is an 8-inch, 1 0 Mega- 
byte Winchester Technology, 
hard disk drive, it is fully 
hardware/software compatible and comes 
complete with disk controller. Now you can have 
the convenience, speed, reliability, and ail the 
storage capacity you need. 

Call or write for the complete LOBO DRIVES story. 
Find out just how competitively priced a quality 
drive can be. 



Quantity discounts available - 
Dealer inquiries invited, 


Yes, I want to know more about LOBO Drives 
and what they can do. Send me information on: 
□ TRS-80 □ APPLE □ S-1 00 

□ 5 1/4-in. Floppy drive 

□ 8-in. Floppy drive 
Single sided 
Double sided 


i 


□ 8-in. Winchester hard 
disk, 10 Mbyte drive 

□ Double density 
expansion interface 


Name 

Company _ 


City Stai’e 

Phone No 

If dealer, provide resaie no 


Zip_ 


♦TRS-80 is a registered trademark of Radio Shack, a Tandy Company. 
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(159.95 

OSBORNE 

BUSINESS 

SOFTWARE 


General Ledger -$59.95 

Accounts Payable, G „ 
Accounts Receivable - 

Pa yro ll ^ 

All Three -Gomplere -$15995 


format- 8 'single density CP/M diskette 
requires CP/M & CBASIC-2 
manuals - $20. each 

VAN DATA 

17541 stone avenue n. • Seattle, Washington 98100 

_ (206) - 542 - 8370 — 
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CONE OUT 
OF THE DARK 

Step into the bright, excit- 
ing world of computing. 
For businessmen, profes- 
sionals and students. 
INTERFACE AGE — a 
computer magazine you 
can understand. Written 
and edited for those who 
want to get more out of 
their computer. 

Keep up to date with the 
latest new products and 
developments. Join the 
85,000 who make reading 
INTERFACE AGE a prior- 
ity each month. 

itiarnr/iar rtmmr 

InuicniWLC £3 lac 

MAGAZINE 


Please enter my subscription to INTERFACE AGE for: 


□ 1 year G.S. $18.00 

□ 1 year Canada/ Mexico $20.00 

□ 1 year International Surface Mail $28.00 


2 years G. S. $30.00 
L, 2 years Canada/Mexico $34.00 
. 1 year International Air Mail $50.00 


Make Check or Money Order (CI.S. Funds drawn on ll.S. Bank) payable to: 

INTERFACE AGE Magazine P.O. Box 1234. Oepi. JA ‘S', Cerritos. CA 90701 
Charge my: O Visa Card '1 Master Charge American Express 

Card No. Expiration Date Signature 


Name (Print) 

Company 

Address 

City 


Title. 


m. 

BAKER'S 

GAME 
CORNER 


Color! Sound! It seems that all the new computers entering the 
consumer market have both. They probably must to survive. The 
video game and the computer are finally coming together in the home. 

One of the best examples of this marriage is the Imagination 
Machine or IM-1 , from APF Electronics. They’ve added a keyboard 
and tape unit to their popular video game, creating a computer 
which contains a business-oriented BASIC and a simple machine 
language monitor. And it still plays their ROM plug-in games. In 
January, we focused on the Imagination Machine’s handheld 
keypads. This month, we are going to play with its color and sound. 

Several people have asked me to convert the game presented in the 
December column to the Imagination Machine. There is no better way 
of showing color and sound. The game, Play After Me, is similar to 
the game Simon from Milton Bradley and Merlin from Parker 
Brothers. The December version of Play After Me was a solo game. 
Now we are going to play its challenging, two-player big brother. 

PLAY AFTER ME 

Each player takes a handheld joystick. The left player begins by mov- 
ing the joystick up, down, left or right. This plays a note and lights up 
a colored bar at the top, bottom, left or right side of the TV screen. 

The right player now must repeat this note by moving his joystick 
and then adding a new note. Now the left player must play both 
notes and then add a third. This continues with each player playing 
all former notes and then adding a new note. The game ends when 
either player makes a mistake. The other player’s score is increased 
by the number of notes that should have been played. 

The players can continue to play and the score will continue to 
mount until one of the players decides he has been properly 
humiliated. At least that’s how I felt after being destroyed by my wife. 

ABOUT THE COMPUTER 

The Imagination Machine is one of the easiest computers on 
which to play music. Here is the song “Mary Had a Little Lamb:” 

MUSIC “3212333 222 355 3212333 2232100” 

The numbers 1 through 7 are the notes in the A major scale start- 
ing with A above middle C. Place a + in front of a note to make it 
sharp and a - in front of a note to make it flat. F sharp is + 6. B flat is 
-2. Placing a / in front of a note drops it an octave and placing an * 
in front of a note raises it an octave. Middle C sharp is / + 3 or +/3 
and B flat two octaves up is * -2 or -* 2. A note is extended by add- 
ing zeroes after it. Spaces are used to designate rests. 

There are five BASIC statements used to place color on the TV 
screen. The color register is set to one of eight colors by assigning a 
number between 0 and 7 to the variable COLOR. The colors are: 


0 = light green 

1 = yellow 

2 = blue 

3 = red 


4 = white 

5 = light blue 

6 = purple 

7 = orange 


The SHAPE statement is harder to describe. The IM-1 divides the 
TV screen into 1 6 rows of 32 positions. Each of these 51 2 positions 
can contain a shape. There are 1 6 different shapes. These are: 
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Diablo introduces 
the first printer that runs 
on four wheels. 


The Diablo 630 printer is the most versatile printer you 
can get. 

It’s the only one that gives you a choice of 4 different 
interchangeable print wheels and over 100 different type styles. 



Every 630 works just as well with a 96-character plastic 
daisy print wheel as it does with an 88, 92, or 96-character 
metal daisy print wheel. 

The 630 also has fewer moving parts than competitive 
printers, which makes it exceptionally reliable. 

This new addition to our line offers unsurpassed print 
quality. Compatibility with existing Diablo supplies. And 
automatic bi-directional printing. 

The Diablo 630 printer. 

Probably the best thing to 
happen to printing since we 
re-invented the wheel. 

Diablo Systems 






Diablo® and XEROX® are trademarks of XEROX CORPORATION. 


XEROX 
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The shape register is set by assigning a number between 0 and 1 5 
to the variable SHAPE. 

Any one of the 512 positions can be plotted with the statement 
PLOT column, row. Column is a number from 0 to 31 and row is a 
number from 0 to 15. The shape plotted is taken from the SHAPE 
register and the color of the lit portions of the shape is taken from the 
COLOR register. A horzontal line is plotted with HLIN from- 
column, to-column, row. A vertical line is plotted with VLIN from- 
row, to-row, column. Again, the shape and color of each position in 
the line are taken from SHAPE and COLOR. 

We’ve taken an excursion through the Imagination Machine. 
Now let’s go look at Play After Me. 


THE GAME 

Lines 10 to 140 set up the game. The T$ string can hold up to 
99 notes. A$ will be used to receive a player’s input. Line 100 con- 
tains a machine language call. The routine at 17046 blackens 
the screen. 

Lines 1 50 through 630 play the game, alternating first player. The 
subroutine at 1 000 sets up the TV screen. It blackens the screen and 
then places fully lit white bars at the top, bottom, left and right. 

The routine starting at 2000 is where the player is asked to repeat 
all of the current notes in the tune. Lines 2000 and 2002 set the 
current print locations to the third position of the eighth line on the 
TV. How these two memory locations work is described in my 
January column. 

The TV screen is contained in the 51 2 memory locations starting 
at location 512. Putting a 3 in locations 40960 and 40961 sets the 
current print position to memory location 3*256 + 3 or 771 . This is 
location 771-512 or 259 on the TV screen. I will leave the proof 
that location 259 is position 3 of line 8 to the reader. 

The routine starting at 3000 asks the current player for a new 
note. The routine beginning at 4000 handles receiving input from 
the player, playing the note and coloring the correct bar on the TV 
screen. Line 4000 waits for an input from the correct keypad. The 
left player is player 0. He is using keypad 2. The right player is 
player 1 and is using keypad 1 . 

The responses obtained from the joystick are the strings “N” for 
up, “S” for down, “W” for left, and “E” for right. You will notice 
that these are the map coordinates. If the player responds “N”, we 
turn the upper bar red and play G. If “E” we turn the right bar blue 
and play low C. If “S” we turn the bottom bar purple and play low 
A. If “W” we turn the left bar green and play E. 

Lines 200 through 270 are where the player plays the current 
tune correctly and adds a note. If he misses, lines 500 through 610 
print the scoreboard. Lines 61 5 and 616 play the Funeral Dirge. It’s 
now the other player’s turn to start the tune. And so on. . . 

If you have any questions about this game or any of my other col- 
umns, please write. If you have a question about writing your own 
game, I’d also be interested in covering it, either with you or, 
possibly, in these pages. □ Program follows on Page 40 


^ If RACET COMPUTES tE] DISK SORT 

c t Now you can sort an 85K diskette 

FAST — jn less than 3 minutes* - FAST 

Perfect for your multi-diskette RANDOM file mailing lists, inven- 
tory, etc. Ideal for specialized report generation, sort, merge or 
combination. All machine language stand-alone package — 
Efficient and easy to use. No separate key files required! Physical 
records are rearranged on diskette! Supports multiple sub records 
per sector including optional sector spanning. Sorts on one or 
more fields — ascending or descending. Sort fields within records 
may be character, integer, and floating-point binary. Provides 
optional output field deletion, rearrangement, and padding. 

*Sort timings shown below are nominal times. Times will vary 
based on sort and system configurations. Nominal times based 
on Mod I 48K 4-drive configuration, 64 byte records, and 5 sort keys. 


TYPE 

FILE SIZE SORT TIME 

TYPE 

FILE SIZE 

SORT TIME 

SORT 

(Bytes) 

(Sec) 


(Bytes) 

(Sec) 

16K 

33 

SORT 

340 K 

1081 

SORT 

32 K 

49 

SORT 

680 K 

2569 

SORT 

85 K 

173 

SORT and 

85K SORT + 

1757 

SORT 

170K 

445 

MERGE 

1275K Merge 



DSM for Mod I (Minimum 32K, 2-drives) $75 On-Disk 
DSM for Mod II (Minimum 64K, 1-drive) $150 On-Disk** 

Mod II Development Package $100** 

Machine Language SUPERZAP, plus Editor/Assembler and 
Disassembler patches. 

Mod II Generalized Subroutine Facility ‘GSF’ $50** 

**For Mod II Programs, Include Mod II DOS diskette with order 
For Development Package, also include copy of Apparat 
NEWDOS + 514 diskette. 

CHECK, VISA, M/C, C.O.D. 

Calif. Residents add 6% 

Telephone Orders Accepted (714) 637-5016 


MER8E 'DSM 'for mod i and mod ii** trs-so™ 

oo BASIC for Level II and Disk Systems $49.95 

Full MATRIX Functions — 30 BASIC commands! ! 

Mathematical and common matrix functions. Change arrays in 
mid-program. Complete array handling. Tape array read and write, 
including strings. Common subroutine calls. 

Over 50 more STRING Functions as BASIC commands!! String 
manipulation, translation, compression, copying, search, screen 
control, pointer manipulation and utility functions. Includes 
multikey multivariable machine language sorts. Load only machine 
language functions that you want! Where you want in memory! 
Relocating linking loader! More than you ever expected!! 

00 BUSINESS (Requires Infinite BASIC) $29.95 
20 Business oriented functions including: 

Printer Automatic Pagination with headers and footers! 

Packed Decimal Arithmetic ( + ,-,*,/) 127 digits! 

Binary array searches and hash code generator! 

COMPROC Command Processor for Disk Systems $19.95 
Auto your disk to perform any sequence of DOS commands, 
machine language loads, BASIC, memory size, run program, 
respond to input statements, etc. Single BASIC command file 
defines execution! Includes auto key-debounce, screen print and 
lower case software driver. 

REMODEL + PROLOAD Specify 16, 32, or 48K Memory $34.95 

REnumber any portion or all of BASIC program. MOve any portion 
of program from one location to another. DELete program lines. 
MERGE all or any portion from tape. Save and verify portion or 
all of combined merged programs to tape. 

GSF (Specify 16, 32, or 46K) $24.95 

18 Machine language routines. Includes RACET sorts. 


TRS-80 IS A REGISTERED TRADEMARK OF TANDY CORPORATION 


WHEN ORDERING PLEASE 
ADVISE PUBLICATION SOURCE 


RACET COMPUTES 
702 Palmdale, Orange CA 92665 
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PROFESSIONAL B/W MONITORS 

Designed for industry -priced for the home. 



video lOO 

The video 100 computer moni- 
tors are ideal for all your personal 
and business needs. These highly 
reliable 12" black and white moni- 
tors feature a 12 MHz band width 
and 80 character by 24 line display. 
Plug-in compatability with Apple, 
Atari, Radio Shack, O.S.I., Micro- 
Term and Exidy make these the 
perfect text display for almost any 
system. 

Sturdy, lightweight plastic cabinet 

UNDER $ 160.00 


UNDER $200.00 


VIDEO 100 AND VIDEO 100-80 SPECIFICATIONS 

12" diagonal measure display • Convenient front panel controls • Video bandwidth 12MHz ±3 DB 

• Input impedance 75 Ohms • 80 character by 24 line display • 90° deflection picture tube 

• Video 100-80 provides mounting space for mini floppy disk. 

• Resolution— Over 700 lines at center horizontally— over 350 lines at center vertically 


LEEDEX CORPORATION 


2420 East Oakton Street, Suite E • Arlington Heights, Illinois 60005 • (312) 364-1180 • TLX: 25-4786 

Dealer discount available 


video IOO-bo 

The model 80 features an indus- 
trial grade metal cabinet with built- 
in disk mounting capability and 
space for an 1 1 " x 1 4" PC board for 
custom designed electronics. 

The solid state circuitry assures 
a sharp, stable, and trouble-free 
picture. The front panel controls 
include power, contrast, horizon- 
tal hold, vertical hold, and bright- 
ness. Adjustments for size, video 
level, and width are located on the 
rear panel. 


Rugged metal cabinet with disk 
space 
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FREE Catalog 

New 4-way relief from problems with 
minicomputer supplies and accessories. 


1. One-stop shopping. 

I nmac (formerly known as 
Minicomputer Accessories 
Corporation) has a catalog 
of over 1 000 products. Every- 
thing from racks and line- 
printer paper to connectors 
and cables. Each designed 
to help keep your minicom- 
puter or word processing 
system up and running. 

2. Hassle-free ordering. 

I nmac lets you order by 

mail or phone. So keep this free 
catalog close. It makes those once-tough tasks like 
ordering your magnetic media easy, fast and foolproof. 

3. Fast shipment of just the quantity you need. 

I nmac ships your order within 24 hours from centers in 
California, New Jersey and Texas. In a bind? Call us for the 
many special services that can get your products to your 
installation even faster, with no minimum-order requirement. 

4. Field-proven quality means precision performance. 

I nmac guarantees every product in these 70 pages for 
at least 45 days. And even some for up to ten years. 

Send for your FREE 
I nmac catalog or call 
(408) 727-1970 today! 



/nmac 


2465 Augustine Drive, P.O. Box 4780, Santa Clara, CA 95051 

© 1979 International Minicomputer Accessories Corporation 
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TERMINALS 


FROM TRANSNET 


PURCHASE FULL OWNERSHIP AND LEASE PLANS 


PURCHASE PER MONTH 

DESCRIPTION PRICE 12 M0S. 24 M0S. 36 M0S. 


LA36 DECwriter II 

$1,695 

$162 

$ 90 

$ 61 

LA34 DECwriter IV 

1,295 

124 

69 

47 

LAI 20 DECwriter III KSR — 

2,295 

220 

122 

83 

VT100 CRT DECscope ...... 

1,895 

182 

101 

68 

VT132 CRT DECscope 

2,295 

220 

122 

83 

DT80/1 DATAMEDIA CRT ... . 

1,895 

182 

101 

68 

TI745 Portable Terminal 

1,595 

153 

85 

57 

T1765 Bubble Memory Terminal 

2,795 

268 

149 

101 

TI810 R0 Printer 

1,895 

182 

101 

68 

TI820 KSR Printer 

2,195 

210 

117 

79 

TI825 KSR Printer 

1,695 

162 

90 

61 

ADM3A CRT Terminal 

875 

84 

47 

32 

QUME Letter Quality KSR ... 

3,195 

306 

170 

115 

QUME Letter Quality R0 

2,795 

268 

149 

101 

HAZELTINE 1410 CRT 

875 

84 

47 

32 

HAZELTINE 1500 CRT 

1,195 

115 

64 

43 

HAZELTINE 1552 CRT 

1,295 

124 

69 

47 

Dataproducts 2230 Printer . . 

7,900 

757 

421 

284 

DATAMATE Mini Floppy 

1,750 

168 

93 

63 


FULL OWNERSHIP AFTER 12 OR 24 MONTHS 
10% PURCHASE OPTION AFTER 36 MONTHS 


ACCESSORIES AND PERIPHERAL EQUIPMENT 

ACOUSTIC COUPLERS • MODEMS • THERMAL PAPER 
RIBBONS • INTERFACE MODULES • FLOPPY DISK UNITS 

PROMPT DELIVERY • EFFICIENT SERVICE 


I R4\sNet Corpora tio\ 

1945 ROUTE 22, UNION, N.J. 07083 

201-688-7800 

TWX 710-985 5485 



PROGRAM LISTING 


10 REM .. .PLAY AFTER ME. . . 

20 REM 
30 REM 

40 REM DIMENSION THE SCORE 
50 DIM S(1) 

60 REM DIMENSION SIMON’S TUNE 
70 DIM T$(99),A$(1) 

80 REM NAME THE PLAYERS 
90 DIM NA$(1,9) 

100 CALL 17046 

110 INPUT “LEFT PLAYER’S NAME”,NA$(0,0) 

120 INPUT “RIGHT PLAYER‘S NAME”,NA$(1,0) 

130 REM PICK THE FIRST PLAYER 
140 1 = 1 

150 1 = 1-1 

153 REM SET UP THE SCREEN 
156 GOSUB 1000 

160 REM NOTE COUNT = J, CURRENT NOTE=K, 
165 REM CURRENT PLAYER = P 
170 J = 1 
180 P=l 

190 REM TUNE IS REPLAYED FROM HERE 
200 K= 1 

210 IF K<J GOSUB 2000 
220 REM DID PLAYER MISS 
230 IF K<J THEN 500 
240 REM PLAYER ADDS NOTE 
250 GOSUB 3000 

260 REM CHANGE PLAYERS AND LOOP 
270 P=1-P 

280 GOTO 200 

490 REM PLAYER MISSED, GIVE OTHER SCORE 

500 PRINT 

505 CALL 17046 

510 PRINT NA$(P,0);“ MISSED’’ 

520 PRINT 
530 P=1-P 

540 PRINT NA$(P,0);“GETS’’;J;“ POINTS.” 

550 PRINT 

560 PRINT “SCORES:” 

570 S(P) = S(P) + J 
580 FOR P = 0 TO 1 

590 PRINT NA$(P,0);“HAS”;S(P);“ POINTS.” 

600 NEXT P 
610 PRINT 

615 MUSIC ‘720000 /20000 12 120000 140000 ” 

616 MUSIC ‘73 /30000 12 120000 1-2 /20000” 

620 INPUT “PRESS RETURN FOR NEXT GAME”,K 
630 GOTO 150 
990 REM SCREEN SET UP 
1000 CALL 17046 
1010 SHAPE =15 
1020 COLOR =4 
1030 HLIN 0,31,1 
1040 HLIN 0,31,14 
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I made the TRS-80* into a serious computer. 
Now I’ve made the Model II into a spectacular one. 


I’m Irwin Taranto, and I’ve helped almost a 
thousand businesses get their first computers up 
and running. 

I’ve done it primarily with the TRS-80, because it’s 
a really elegant piece of hardware. Given the right 
programs, it can do substantially the same work as 
the traditional minicomputers that cost four times 
as much. 

I proved it with four on-line, interactive programs 
adapted from the genuine Osborne & Associates 
systems, originally designed for the $30,000 Wang 
computer. Then I added two of my own and made 
them all work on a $4000 TRS-80. 

Now I’ve done the same thing for the new TRS-80 
Model II. It’s an $8000 computer that works twice as 
fast and has four times the memory — up to two 
million characters. 

My new systems are fully documented, and 
because I’m working with a much more powerful 
computer, they’re a night-and-day advance over the 
Model I programs. They’ll turn your Model II into a 
complete business computer, set up and ready to go. 


THE TRS-80 MODEL II PROGRAMS 
General Ledger/Cash Journal: handles up to 7000 transactions 
on 500 different user-defined accounts. It keeps track of them by 
month, quarter and year, makes comparisons to the prior year, 
and does departmentalization. 

Accounts Payable/Purchase Order: generates the purchase order 
and posts the item to payables when the goods are received. 
Invoice-linked, it calculates and prints checks and aged ledger 
reports and links fully to the general ledger. 

Accounts Receivable/Invoicing: keeps track of billed and 
unbilled invoices, open and closed items, aging and service charge 
calculation. It prints statements, links to the general ledger, and 
can work within either an invoice-linked or balance forward 
accounting system. 

Payroll/Job Costing: computes regular, overtime and piecework 
pay, keeps employee files, figures taxes and deductions, prints 
checks, journal, 941-A and W-2 forms, and breaks out individual 
job costs. 

*A trademark of the Tandy Corporation. 


When I say set up and ready to go, I mean just 
that. If you’re not quite sure on that point, call the 
number below and we’ll give you the names of some 
of the people who’ve already bought all over the 
world. Call them up and hear what they have to say. 

These Model II programs are completely custom- 
tailored, which explains their $249.95 price. Before 
we’ll send you a disk, you have to fill out a detailed 
questionnaire that tells us your precise business 
requirements. Then we send you the disk, all the 
instructions you need, and my phone number. If you 
call, we answer all your questions. If your questions 
are tough enough, I’ll talk to you personally. 

Because that way I’ll make sure that Model II of 
yours turns into a spectacular computer, just like 
I promised. 

■ : — i 

□ Please send me the custom questionnaires for the following 
$249.95 Model II programs: 

□ General Ledger/Cash Journal 

□ Accounts Payable/Purchase Order 

□ Accounts Receivable/Invoicing 

□ Payroll/Job Costing 

□ Please send me information on the TRS-80 Model I programs at 
$99.95 each 

□ Please send me information on other Taranto business programs I 


Your name 

Company name 

Address 

City/State/Zip 

Taranto 

& ASSOCIATES, INC. 

PO. Box 6073, 4136 Redwood Hwy., San Rafael CA 94903 • (415) 472-2670 
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MAKE YOUR BASIC 



Developing business applications without keyed file support is like 
producing a play without the right cast — you can expend needless 
time and money, and end up giving an inadequate performance. 

Enter MAG8AM™ 

MAGSAM picks up where your BASIC leaves off by providing it 
with a powerful Keyed File Management System that’s quick and 
easy to use. The result is applications that do exactly what you want 
them to — instead of only what BASIC allows you to. 

Supporting Cast 

MAGSAM’s advanced features and capabilities include 

• Random, sequential, and generic access by key 

• Secondary indexing with any number of keys 

• Key and record deletes with automatic space reclamation 

• Dynamic file allocation and extension 

• Complete compatibility with BASIC files 

• Interactive tutorial program 

• One year update service 

The versatile MAGSAM file management is now available in two 
major versions. MAGSAM IV. the new high performance assembler 
version, is ideal for business applications in which response time is 
critical. Complete with an interface for CBASIC, MAGSAM IV is 
$295. MAGSAM III is the standard version and is in use world wide 
Written in BASIC, it is available for CBASIC, Microsoft BASIC, or 
Micropolis BASIC for $145 The MAGSAM manual alone is $25. 
You’re the Star 

MAGSAM is available immediately —off the shelf. So you can begin 
saving time and money now while providing your customers and 
clients with applications that truly meet their needs. Send for a free 
brochure telling the full story on MAGSAM, or see a demonstration 
at your computer dealer today CIRCLE INQUIRY NO. 52 


Another Business Solution from: 

Micro Applications Group 

7300 Caldus Avenue. Van Nuys, CA 91606 


flflAB 


attention 

BARGAIN HUNTERS 

COMPUTER SHOPPER, the 
new buy, sell, and trade 
publication, is ready to help 
you with the latest informa- 
tion on personal, small 
business and large-system 
computers, accessories 
and software. 

EACH MONTHLY ISSUE GIVES YOU: 

• Ads from individuals nationwide 

• Categorized ads so you can find them instantly 

• Large 11 by 14 easy-to-read format 

• Low classified ad rates - 10* a word 

• Nationwide circulation— 20,000 a month 

Subscribe now for $10.00 and receive 13 issues/1 year 
(one free plus 12 regular issues). After receiving your 
first issue if you’re not completely satisfied you can 
have a 100% refund and you still keep the first issue 
free. 

BONUS: If you have something to advertise, send in an ad 
with your subscription and we'll run it FREE! 

The Nationwide Marketplace for Computer Equipment 

m camPursR shopper 

({p P. O. BOX F17 • TITUSVILLE, FL 32780 • 305-269-3211 

CIRCLE INQUIRY NO. 14 



1050 VLIN 0,15,1 
1060 VLIN 0,15,30 
1070 RETURN 

1990 REM REQUEST REPLAY OF TUNE 
2000 POKE 40960,3 
2002 POKE 40961,3 
2004 PRINT SPC (26); 

2006 POKE 40961,3 

2008 PRINT “PLAY NOTES, ”;NA$(P,0); 

2010 GOSUB 4000 
2015 A = ASC (A$) 

2020 B = ASC(T$(K)) 

2030 IF AO THEN RETURN 

2040 K = K+ 1 

2050 IF K = J THEN RETURN 

2060 GOTO 2010 

2990 REM REQUEST NEW NOTE 

3000 POKE 40960,3 

3010 POKE 40961,3 

3020 PRINT SPC (26); 

3030 POKE 40961,3 

3040 PRINT “ADD NOTE, ”;NA$(P,0); 

3050 GOSUB 4000 
3060 T$(J)= A$ 

3065 J = J + 1 
3070 RETURN 

3990 REM ACCEPT, PLAY, AND SHOW NOTE 

4000 A$ = KEYS (2-P): IF A$ = “” THEN 4000 

4010 IF A$<>“N” THEN 4080 

4020 COLOR =3 

4030 HLIN 0,31,1 

4040 MUSIC “/700000” 

4050 COLOR =4 

4060 HLIN 0,31,1 

4070 RETURN 

4080 IF A$<>“E” THEN 4150 

4090 COLOR =2 

4100 VLIN 0,15,30 

4110 MUSIC ‘7300000’’ 

4120 COLOR =4 

4130 VLIN 0,15,30 

4140 RETURN 

4150 IF A$<>“S” THEN 4220 

4160 COLOR =6 

4170 HLIN 0,31,14 

4180 MUSIC “/100000” 

4190 COLOR =4 
4200 HLIN 0,31,14 
4210 RETURN 

4220 IF A$<>“W” THEN 4000 
4230 COLOR =0 
4240 VLIN 0,15,1 
4250 MUSIC ‘7500000” 

4260 COLOR =4 
4270 VLIN 0,15,1 
4280 RETURN 
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TBS-80 

DATA PROCESSING SYSTEMS. 

ONE STEP BEYOND. 


If you thought the TRS-80™ microcomputer was just a 
toy, think again. These TBS-80 software systems will turn that 
computer into a powerful data processor. 
INFORMATION SYSTEM by Dale Kubler is simply the best 
in-memory, data base manager on the market. It allows you to 
create files with up to ten fields per record, up to 40 characters 
per field and 200 characters total per record. Data from the key- 
board is entered directly onto a screen display of one entire file. 

Once entered, you can sort or search your entire data base by 
any category and have the information desired displayed on the 
screen. INFORMATION SYSTEM provides a thorough editing 
mode allowing changes by line without rewriting an entire file. 

This program allows you to program your own printouts to almost 
any form you desire for line or serial printers. Screen prints from 
anywhere in the program are also available INFORMATION 
SYSTEM creates either disk or cassette files depending upon 
the version you use. From mail lists to recipes, this program is the 
ideal small system information manager. The price for this program. 

32K up disk is $34.50. For systems 16K up tape it's $24.50. 

DATA MANAGER by Dale Kubler starts out where INFORMA- 
TION SYSTEM leaves off. Requiring 32K and one disk, it accepts up 
to ten user-defined fields with up to forty characters per field and 
255 characters per record. As with all TBS software, data entry 
and editing is professional and simple to use. What makes this 
program stand apart from “in-mem" data managers is that it uses up 
to four disks on line as memory, or as much as 320K of memory 
storage. Because disk sorts take more time than in-mem sorts, 

DATA MANAGER enables the user to create and maintain up to 
5 "key " sort files for quick access of data. A utility program 
is provided to calculate the number of records possible since 
the amount of records you can maintain is dependent on a 
number of variables. This program also supports the upper/ 
lower case modification, and printouts can be programmed 
to almost any format and sent to line or serial printer. 

Background printing is provided enabling the computer to 
search and print at the same time. If you already have INFOR- 
MATION SYSTEM. DATA MANAGER will accept those files. 

A necessity for organized people, this program sells for $49.50. 

BUSINESS MAIL SYSTEM by Dale Kubler is designed 
for large-scale business users. Requiring 32K, two disks and 
printer, this program will store up to 150,000 names in a single 
file spread out over multiple disks. Each data disk holds 500 names. 

After data entry, BMS automatically sorts the data by zip code 
and alphabetical order witbin the zip code. The program tells you 
when and which data disk to insert, expanding your files automati- 
cally until you’ve reached 300 disks. Data is input directly onto 
formatted screen display with the option to use Company Name/ 

Attention instead of Last Name/First Name. Three numeric and 
one alpha code fields are provided to help you use the search 
and printout mode. BUSINESS MAIL SYSTEM allows you to 



program the number and spacing of your labels. 
With more features than can be described 
here, this high-powered program sells for $125.00. 
TEXT MERGE is the program that puts it all together. If you 
have the ELECTRIC PENCIL from Michael Shrayer, 32K and one 
disk drive, then this program is a must. It will merge your data 
base from any of the above programs with an Electric Pencil file. 
For example, when you write a letter that is going to several hun- 
dred people, you can ‘ ‘code ’ ’ it by entering a field name from the 
above programs in place of the actual information. Then, when 
TEXT MERGE is run, it will print out your Pencil file and substitute 
the “code" with the actual data. In other words, you can print out 
1,000 personalized letters without stopping the computer. This 
program will also enable you to selectively search out only the 
records from your data base that you wish to use. Also included 
is the ability to set left, right, top and bottom margins, set page 
numbers anywhere on the page, and print out right justified if you 
so choose. TEXT MERGE will turn your computer into a powerful 
data processor and it sells on disk for $49.50. 

TBS has other incredible software for Tandy's microcom- 
puter. Intent on making it a powerful tool, we have large scale 
business accounting systems, general accounting systems, 
system utilities and the Library 100. We have the only 
DISK HEAD CLEANER (for APPLE too!) and GRAN MASTER 
DISKETTES, the best on the market. 

TBS is YOUR COMPANY, and we build systems, not 
just software. The above products are available now, nationwide. 

Visit your local Computer Dealer or Associate Radio Shack Store 
and demand the best, demand TBS. For more information, contact 

us through the numbers below. 






CP/M SOFTWARE TOOLS 

NEW ED-80 TEXT EDITOR 


FULL COLOR 

GRAPHICS 

The original 256-color imaging system with 
high resolution video FRAME GRABBER 
for the S-100 bus. 

Capture and digitize a video frame in 1 /60 of a \ 

second. Select the best resolution for your ; > ^ 

application, from 256 to 1 280 pixels ^ 

per TV line. Display your digitized Jirp- 
or computer processed image y 
with 256 gray levels or 256 r 

colors on standard - '^$*1 

BGW. NTSC or RGB tZ 

color TV monitors. 1 -"*™ 


Compact two-board 
bask system 


.-.T* Features: 


240x256 Digltzed Image, 16 levels 


400x512 Computer-generated 


• Highest possible quality 480x512x8 digital video 
Image presently available on the market 

• Input capability from TV camera or other sources 

• Variety of synchronization choices 

• 2 selectable video A/D conversion circuits 

• Choke of 1, 2, 4, 8, 16 or 32 bits per pixel 

• 32K-byte Image memory on the bask system 

• 32, 64. 128 & 256K byte system capacity 

• Ughtpen input 

• Photographic trigger control Input 

• Software selectable system parameters 

• Interfaces for TRS-80 and other processors 

• Comprehensive line of accessories, monitors and 
support software 

SEND FOR FREE CATALOG 


= DIGITAL GRAPHIC SYSTEMS 

== 441 California Ave.,Palo Alto, CA 94306 415/494-6088 
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ED-80 offers a refreshing new approach for the creation and editing of program and data 
files conversationally -and it saves you money. Its powerful editing capabilities will satisfy 
the most demanding professional -yet it can still be used by the inexperienced beginner. 

Look at Those Outstanding Features: 

■ FULL SCREEN window displays with forward and backward scrolling for edit- 
ing your data a page-at-a time, rather than line-by-line 

■ Provides you with all the features found on the large mainframe and minicom- 
puter editors, such as IBM. UNIVAC. CDC and DEC 

■ Commands include forward or backward LOCATE, CHANGE, and FIND; and 
INSERT, DELETE, REPLACE, APPEND, SAVE. PRINT, WINDOW. MACRO 
TABSET, SCALE. DUMP, and others 

■ Compatible with existing CP/M edit and text formatted files, with CBASIC, and 
with Microsoft’s MBASIC, FORTRAN, COBOL , and ASSEMBLER. 

CHANGE commands allow you to make conditional changes and to use vari- 
able length strings 

Designed for CP/M and derivative operating systems, including LIFEBOAT, 
CDOS, IMDOS, DOS A, ADOS, etc 


GET and PUT commands for concatenating, moving, duplicating, and merging 
your edit files on the same or different diskettes. 

Provides you with fast memory-to-memory COPY commands, and an inter- 
mediate buffer for copying lines over-and-over. 

Saves your last LOCATE, CHANGE, FIND, and APPEND command for easy 
re-execution 

Simple line-oriented commands for character string editing. 

■ Safeguards to prevent catastrophic user errors that result in the loss of your 
edit file 

■ INLINE command for your character-oriented editing 

■ Designed for today’s CRT’s, video monitors, and teletypewriter terminals. 

■ Thoroughly field tested and documented with a comprehensive User’s Manual 
and self-instructional tutorial. 

And remember — In today's interactive programming environment — your most impor 
tant software tool is your text editor ED-80 is already working in industry, government, 
universities, and in personal computing to significantly cut program development time 
and to reduce high labor costs Why not let ED-80 begin solving your text editing prob- 
lems today? ED-80 is protected by copyright and furnished under a paid-up Ikense for 
use on a single computer system Single Density Diskette and Manual- $99.00, or the 
Manual alone: $20.00 (credited with purchase of the Diskette). Specify Disk make/model. 
5" or 8”. hard or soft sectored. ORDER NOW and we’ll pay the postage 1 

SOFTWARE DEVELOPMENT & TRAINING, INC. 

Post Office Box 4511 Huntsville, Alabama 35802 

Dealer Inquiries Welcomed 

® CP/M is a trademark of Digital Research W 



MATHEMATICIAN 


By Dr. Alfred Adler 


NUMERICAL ANALYSIS 

During the past three months, in our headlong dash to learn more 
about Fourier analysis, u/e passed by many important details without 
giving them the treatment they deserved. Not the least of these was 
numerical integration. Referring back to Part 1 of Fourier Analysis 
(February, 1 980), we recall that three integrals were presented, collec- 
tively referred to as the Euler formulas. These equations are required 
to determine the magnitudes of the Fourier coefficients. As such they 
are of fundamental importance to the theory of Fourier Analysis. The 
evaluation of each of these equations requires an integration. 

INTEGRATION 

Integration is a summation process. It is the opposite of the opera- 
tion known as differentiation. The latter determines rate of change, 
often represented by the slope of a curve. The former is the inverse 
of this and attempts to find the function, having information regard- 
ing the rate of change. This is equivalent to finding the area under a 
curve. Suppose for example, we have 

y = f(x) = x A 2 

A plot of y versus x is shown in Figure 1 . Observe that from the 
equation or the figure it is possible, given a value for x, to determine 
the corresponding value for y. Using the methods of calculus, we 
differentiate this function. We then have 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 


SOFTWARE 
FOR TRS-80" 
OWNERS 


CQMPIJTRMCS 


C. 


MONTHLY 
NEWSMAGAZINE 
FOR TRS-80" 
OWNERS 


MONTHLY NEWSMAGAZINE 

Practical Support For Model I & II 


• PRACTICAL APPLICATIONS 

• BUSINESS 

• GAMBLING • GAMES 

• EDUCATION 

• PERSONAL FINANCE 

• BEGINNER’S CORNER 

• NEW PRODUCTS 

• SOFTWARE EXCHANGE 

• MARKET PLACE 

• QUESTIONS AND ANSWERS 

• PROGRAM PRINTOUTS 
AND MORE 


PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE THE FOLLOWING: 

• A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 

• INVENTORY CONTROL 

• STOCK MARKET ANALYSIS 

• WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE) 

• LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 

• PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM) 

• EXTEND 16 DIGIT ACCURACY TO TRS-80 T " FUNCTIONS (SUCH AS 
SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 

• NEW DISK DRIVES FOR YOUR TRS 80 T " 

• PRINTER OPTIONS AVAILABLE FOR YOUR TRS-80 T " 

• A HORSE SEL ECTION SYSTEM*** ARITHMETIC TEACHER 

• COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE 
SEQUENTIAL AND RANDOM ACCESS) 

• RANDOM SAMPLING***BAR GRAPH 

• CHECKBOOK MAINTENANCE PROGRAM 

• LEVEL II UPDATES***LEVEL II INDEX 

• CREDIT CARD INFORMATION STORAGE FILE 

• BEGINNER’S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 
LANGUAGE 

• LINE RENUMBERING 

• AND CASSETTE TIPS, PROGRAM HINTS, LATEST PRODUCTS 

COMING SOON (GENERAL LEDGER, ACCOUNTS PAYABLE AND 
RECEIVABLE, FORTRAN 80, FINANCIAL APPLICATIONS PACKAGE, 
PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS, 
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ELEMENTARY AND ADVANCED) . . AND 



WORD PROCESSING PROGRAM (Cassette or Disk) 

For writing letters, text, mailing lists, etc., with each new subscriptions or renewal. 

LEVEL II RAM TEST (Cassette or Disk) 

Checks random access memory to ensure that all memory locations are working properly 

DATA MANAGEMENT SYSTEM (Cassette or Disk) 

Complete file management for your * TRS-80™ 


SEND FOR OUR 36 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80 r " PROGRAMS AVAIL— 
ABLE ON CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE. 


* TRS-80™ IS A TRADEMARK OF TANDY CORPORATION 


i 

N 
C. 

Box 149 New City. New York 10956 

ONE YEAR SUBSCRIPTION $24 

TWO YEAR SUBSCRIPTION $48 

SAMPLE OF LATEST ISSUE $ 4 

START MY SUBSCRIPTION WITH ISSUE 

(#1 - July 1978 • #7 - January 1979 • #12 - June 1979 • #18 - January 1980) 
NEW SUBSCRIPTION RENEWAL 
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Business Software 
in Micropolis Basic 

DATASMITH announces the availability of two 
new turnkey business systems designed 
especially for MICROPOLIS-Based computers, 
including the VECTOR MZ. Both systems are 
completely menu driven and highly interactive, 
so they can be used effectively by your present 
office staff. 

• GENERAL. LEDGER, Everything you need 
to keep the books. Features easy-to-use 
data entry and error correction, trial bal- 
ance, posting, and a variety of comprehen- 
sive reports. Automatic error detection 
keeps the books in balance. Writes checks 
and makes journal entries in one operation. 

• PAYROLL. A very flexible system that 
adapts to a wide variety of needs. Features 
federal, state, and local tax calculations, 
EIC credit, and special pay and deduction 
amounts. Prints all necessary reports, pay- 
checks, and W~2 forms. 

Put your computer to work with these compre- 
hensive systems now. Cal! or write for complete 
details. Custom services also available. 

DflTflSIMTH 

1 5501 West 1 09th St., Lenexa, KS 6621 9, (91 3) 888-8486 
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SOFTWARE 
VENDOR 
DIRECTORY 

MICRO-SERVE, INC. 


'600 Software Vendors 
"32 Hardware Vendors 
-35 Software Categories 





A plot of dy/dx versus x is shown in Figure 2. This equation and the 
figure tell us that the rate of change of y, with respect to x, is 2 times x. 
That means that when x changes by some amount, y changes 2 times 
x times that amount. (This amount must be small compared with the 
original value of x or the above statement will not be accurate. The 
theory of calculus is based on changes made in small increments.) 
For example, if x = 1 then y= 1 . If we change x to 1.1; that is, a 
change in x of 1 , the second equation tells us that y will change by 
2 times 1 times .1 which is .2. Thus the new y will be 1 .2. That is 
fairly accurate, the correct value from the first equation is 1 .21 . 

What we have done is find a new value of y by correcting the old 
value; the amount of the correction being dependent on the value of x. 
But if we try to correct too far, we become inaccurate. If we choose a 
new value for x of 1 0, that is a change in x of 9, the second equation 
tells us that y will change by 2 times 1 times 9 which is 1 8. Thus the 
new y will be 1 9. Actually from the first equation we see that the new 
y will be 100. The reason for the large inaccuracy was that the 
change in x we attempted to make was large compared to x itself. 
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Settle for More 

fiom%arHS-80 


BASIC Compiler. With TRS-80 BASIC 

Compiler, your Level II BASIC programs will run at 
record speeds! Compiled programs execute an 
average of 3-10 times faster than programs run 
under Level II. Make extensive use of integer 
operations, and get speeds 20-30 times faster 
than the interpreter. 

Best of all, BASIC Compiler does it with BASIC, 
the language you already know. By compiling 
the same source code that your current BASIC 
interprets, BASIC Compiler adds speed with a 
minimum of effort. 

And you get more BASIC features to program 
with, since features of Microsoft's Version 5.0 
BASIC Interpreter are included in the package. 
Features like the WHILE . . .WEND statement, long 
variable names, variable length records, and the 
CALL statement make programming easier. An 
exclusive BASIC Compiler feature lets you call 
FORTRAN and machine language subroutines 
much more easily than in Level II. 

Simply type in and debug your program as 
usual, using the BASIC interpreter. Then enter a 
command line telling the computer what to 
compile and what options to use. 

Voila! Highly optimized, Z-80 machine code 
that your computer executes in a flash! Run it now 
or save it for later. Your compiled program can be 
saved on disk for direct execution every time. 

Want to market your programs? Compiled ver- 
sions are ideal for distribution* You distribute only 
the object code, not the source, so your genius 
stays fully protected. 

BASIC Compiler runs on your 
TRS-80 Model I with 48K and disk 
drive. The package includes 
BASIC Compiler, linking loader 
and BASIC library with complete 
documentation. $195.00. 

'Microsoft royalty information for 
the sale of programs compiled 
with BASIC Compiler is available 
from Microsoft. 


muMATH Symbolic Math System 

expands your TRS-80 beyond the limits of numeri- 
cal evaluation to a much higher level of math 
sophistication. 

Symbolic mathematics is muMATH's power. For 
the first time, algebra, trigonometry, calculus, 
integration, differentiation and more can be per- 
formed on a system smaller than an IBM 370. And 
in d fraction of the time you could do them 
manually. 

Yet for all its power, muMATH is simple to use. 

To perform a differentiation you could enter: 
?DIF (A'X f 3 + SIN(X t 2),X); 

In almost no time, the computer would reply 
with: @2*X*COS(XT 2) + 3*A*X T 2. 

Or to add fractions: ?1/3 + 5/6 + 2/5 + 3/7; 

The instantaneous answer: 419/210. 

Or to perform a more difficult trigonometric 
expansion you enter: SIN(2*Y)*(4*COS(X)T3— COS 
(3*X) + SIN (Y)*(COS(X+Y+#PI) - COS(X-Y)); 

Just a few seconds later, the computer replies: 
@4 * SI N (Y) * COS (X) * COS(Y) . 

muMATH has virtually infinite precision with full 
accuracy up to 611 digits. 

If you use math, you'll find countless ways to save 
time and effort with muMATH. It's a professional 
tool for engineers and scientists. A learning tool 
for students at any level from algebra to calculus. 

And if you want to expand your capabilities 
even beyond the standard muMATH, the option is 
open. muSIMP, the programming language in 
which muMATH is written, is included in the muMATH 
package. A superset of the lan- 
guage LISP, muSIMP is designed 
especially for interactive symbolic 
mathematics and other artificial 
intelligence applications. 

muMATH and muSIMP were 
written by The Soft Warehouse, 
Honolulu, Hawaii. Priced at $74.95, 
the package includes muMATH, 
muSIMP and a complete manual. 
It requires a Model I TRS-80 with 
32K and single disk. muMATH 
for the Apple II Computer will 
be available later this year. 



You can buy muMATH and BASIC Compiler at computer stores across the country that carry Microsoft 
products. If your local store doesn't have them, call us. 206-454-1315. Or write Microsoft Consumer 
Products, 10800 Northeast Eighth, Suite 507, Bellevue, WA 98004. 



MAY 1980 


CIRCLE INQUIRY NO. 56 


INTERFACE AGE 47 











Data Dynamics Technology has a library of answers . . . 


A BASIC: An Introduction to 

Computer Programming in BASIC 
I Language -Second Edition 
By James S. Coan. 288 pages, $8.95 

The author uses over 100 sample pro- 
grams to illustrate the essential tech- 
niques of the language and to integrate 
BASIC programming with mathematics. 
Each language statement or capability is 
clearly explained at the time that it is first 
used in a sample program. Every section 
is followed by practice problems. 

Order No. HAY5106-9, paper. 


2 Microprocessor Applications 
in Business and Industry 
By Martin Whitbread 
160 pages, $18.00 

This book provides an up-to-date intro- 
duction to micro-electronics, micropro- 
cessors and microcomputers. It explains 
the fundamentals of microprocessors 
and how they may be used to reduce ad- 
ministration and manufacturing costs, 
increase efficiency and assist in the 
development of new products. 

Order No. CHP, paper. 


0 Build Your Own Working Robot 
By David L. Heiserman 
234 pages, $5.95 

Here are complete instructions, plans, 
schematics, logic circuits, and wiring 
diagrams for building Buster, the mech- 
anical pet robot. He’ll serve you coffee or 
bring you the morning papers. He’ll forage 
for his own “food” and scream when he 
can’t find it. His “curiosity” will get him 
into one plight after another, but Buster 
has the capacity to get himself out of 
trouble just as easily as he got into it! 
Order No. TB841, paper. 


4 Instant BASIC 

By Jerald R. Brown 
159 pages, $9.95 

Written for the inexperienced, this activ- 
ity oriented book will help you teach your- 
self microcomputpr BASIC, and the simi- 
lar DEC BASIC PLUS for programming 
your personal computer. There’s never a 
dull page and plenty of activities. For 
those who already know some BASIC, 
this workbook can teach you the new 
microcomputer dialect. 

Order No. DMX04-3, paper. 



An Introduction to 
Microcomputers: Volume 0 
The Beginner’s Book 
By Adam Osborne, 300 pages, $7.95 

Here is the complete book for the begin- 
ner in the field of microcomputers. It 
describes component parts of a micro- 
computer system and relates them to 
the individual hobbyist. 

Order No. OSB26-8, paper. 

5 6502 Applications Book 
By Rodnay Zaks 
288 pages, $12.95 

This book will teach you how to connect 
a board to the outside world and imple- 
ment practical applications for the 6502. 
You will learn techniques ranging from 
simulated traffic control to analog- 
digital conversion. 

Order No. C302, paper. 

7 Introduction to TRS-80 Graphics 
By Don Inman, 175 pages, $8.95 

Here is a book that will explain 
the basics of graphic programming us- 
ing real examples which can be run on 
the TRS-80. The book begins with some 
basic concepts like line drawing and 
leads on to more advanced concepts, 
such as moving figure animation. 

Order No. DPI 8-5, paper. 

Programming the 6502 
By Rodnay Zaks 
300 pages, $10.95 

This book is designed to teach program- 
ming using the 6502. It will bring you to a 
point where you can write complete pro- 
grams, as well as explain the advantages 
and disadvantages of the 6502. 

Order No. C202, paper. 

Introduction to 8080 and 
Z-80 Assembly Language 
Programming 
By Kathe Spracklen, 192 pages, $7.95 

Here is the first book that gives an intro- 
ductory look at assembly language pro- 
gramming for the 8080 and Z-80. It will 
answer any questions an applications 
programmer may have orrhow to get the 
most out of his or her machine. 

Order No. HAY 5167-0, paper 


A Quick Look At BASIC 
By Donald D. Spencer 
64 pages, $3.95 

A short, to-the-point introduction to the 
BASIC programming language. It is in- 
tended to serve as a self-instructional 
book designed for either the reader who 
has little or no knowledge of computers 
or computer programming, or the person 
who -wants to learn BASIC quickly. This 
text introduces the student to the essen- 
tials of BASIC in a clear and simple man- 
ner. The emphasis is on giving the stu- 
dent the ability to use the computer to 
solve problems as quickly as possible. 
Order No. CAM 1008, paper. 

6800 Programming for 
Logic Design 
By Adam Osborne 
310 pages, $9.50 

This book explains how an assembly 
language program within a microcom- 
puter system can replace combinatorial 
logic — that is, the combined use of 
“off-the-shelf,” nonprogrammable logic 
devices. 

Order No. OSB05-5, paper. 

32 Basic Programs for the 
PET Computer 
By Tom Rugg and 
Phil Feldman, 370 pages, $15.95 

This book is for the computerist who 
would like to learn more about the PET 
2001. It offers 32 chapters of fully docu- 
mented, different programs such as 
games, math and other educational pro- 
grams plus many more. 

Order No. DP25-8, paper. 

INTERFACE AGE Binders 
and Slip Cases 

Data Dynamics Technology 
is now offering deluxe binders and slip 
cases which will place each back issue 
of INTERFACE AGE at your fingertips. 
Each binder is constructed of brown 
vinyl with INTERFACE AGE stamped in 
gold foil on the front cover and spine. 
The slip cases are identical, but in blue. 
These rugged binders and slip cases can 
hold 12 issues each and will protect your 
back issues of INTERFACE AGE for years. 









DATA DYNAMICS TECHNOLOGY 

Name (Print) 


P.O. Box 1234, Cerritos, CA 90701 5/80 


Address 

City i 


.State 


Zip- 


Description 

Qty 

Price 

Total 

Book Order # 

Qty 

Price 

Total 

















Binders 


7J50 






Slip Cases 
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Shipping & Handling Charges 

Binders and Slip Cases$1.50 ea. U.S., $2.00 ea. Foreign 
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TRS-80® CP/M® & CBASIC® 
BUSINESS SOFTWARE 


I LOW-COST MOD II DISK EXPANSION 

| ... over 610,000 bytes/disk with our 

| CP/M. . .plus many other features. 

| Find out why ours is the Better Business Buy! 

I Model II CP/M (rel. 2.0) $250.00 

I Model I CP/M (re. 1.5) 1 50.00 

I CBASIC 95.00 

| APH (Automated Patient History) 1 75.00 

1 RESIDENTIAL PROPERTY ANALYSIS 

I system 300.00 

| MAGIC WAND® Word Processor .... 400.00 
I RM COBOL® (Z80 code) 750.00 


| Osborne & Assoc. CBASIC source programs — | 

| O&A Payroll w/Cost Accounting $250.00 I 

| O&A Accts. Rec./Accts. Payable . . . 250.00 | 
| O&A General Ledger w/Cash Journal . 250.00 | 
| O&A CBASIC books for above (each) 20.00 | 


| Send 30C SASE for CP/M Users Group software | 
| list & free “CP/M Primer”. | 

o * MAGIC WAND is a rrqistered trademark ot Small Business Applications |n< o 

® RM COBOl is a registered trademark o! Rvan McFarland Cotp g 

o I RV 80 is a registered trademark ot Radio Shac k, a lands < ompanv o 

o *• CP/M is a teyisteted trademark ot Digital Resean h ° 

ft CBASIC is a registered trademark ul Sollvsare Systems jg 
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(714)848-1922 | 


_ 8041 NEWMAN AVENUE • SUITE 208 • HUNTINGTON BEACH. CALIFORNI A 92647 


CP/M SOFTWARE 


Word Processing For CP/M 

FMT Text Formatter 5 75 

Use FMT and your text editor to convert your CP/M system to a 
powerful word processor. FMT features include automatic page 
headings and footings, page numbering, centering, underscoring, 
external file merging, and in-line console input. FMT works with any 
video, CRT, or hardcopy terminal and printer combination. Added 
capabilities for daisy-wheel printers: superscripting, subscripting, and 
half-line spacing. 

Run Cromemco Software Under CP/M 

ADAPT Software Interface 550 

Now you can get Cromemco software to run on your CP/M system. 
ADAPT interfaces those powerful Cromemco packages (except for Multi- 
User BASIC) to any Z-80 based CP/M system without patching. ADAPT 
works without changes for any memory size. 

Fast RATFOR 

RATFOR (RATional FORtran ) 595 

RATFOR lets you write structured code that translates to Microsoft or 
Cromemco FORTRAN. TSWs RATFOR (RATional FORtran) 
precompiler runs at more than 1000 statements per minute. 
Documentation includes "Software Tools" book by Kernighan and 
Plauger. (ADAPT and RATFOR packages combined $125) 



THE SOFTWARE WORKS 

8369 Vickers 
San Diego, CA 92111 
(714) 569-1721 


VISA and MasterCharge accepted. 

• CP/M is a trademark of Digital Research. 



The first equation describes the function itself, and Figure 1 shows 
a picture of the function. The second equation describes the rate of 
change of the function, and Figure 2 shows a picture of the rate of 
change of the function. We could just as well have started with the 
second equation and Figure 2 and integrated to come up with the 
original equation and Figure 1 . 

If we multiply both sides of the second equation by dx we have 
dy = 2xdx 

If we recognize that dy means a small increment in y (small compared 
to y); and that dx means a small increment in x (small compared to x), 
then this equation is another way of expressing what has already 
been said previously. We may now perform an integration on both 
sides of the above equation and thereby return to the first equation. 

Using the methods of calculus, we integrate the above equation. 
Subject to whatever limits we impose, which in this case might pro- 
perly be from zero to a general value of x, we obtain 

y = x A 2 

We have in effect regained our original function from a knowledge 
of its rate of change. 

As stated previously, this can also be looked upon as finding the 
area under a curve. The curve in this case would be Figure 2. Refer- 
ring to Figure 3, where Figure 2 has been redrawn, we note that a 
rectangular area has been set aside under the curve. This rec- 
tangular area is of height 2x and of width dx. Its area is therefore 
2xdx. We state that this area is a rectangle even though we plainly 
see that it is in fact a trapezoid. 

Why do we do this? Because dx is vanishingly small. Not zero, 
but very small. As mentioned previously, calculus is the 
mathematics of the infinitesimal. Since dx is vanishingly small, the 
error created by considering the area to be rectangular is also 
vanishingly small. The added complication of dealing with a 
trapezoid is therefore entirely unncessary. The equation can 
therefore be interpreted to mean that dy is the infinitesimal area of 
this very small rectangle. 

The process of integration is the process of summing all these 
many (a number approaching infinity) infinitesimal areas which lie 
between the limits of integration. If, for example, we integrate from 
x = 0 to x = 3, we find that y=x A 2, evaluated from 0 to 3. This 
evaluation is accomplished by substituting for x, first 3 and then 0, 
and differencing the results. Thus y, which is the area under the 
curve of Figure 2, from x = 0 to x = 3, is equal to 3 A 2 - 0 A 2 or 9. 
Reference to the first equation in this column confirms the accuracy 
of this answer. 

Thus we show that integration determines the area under a curve. 
We further show that the area under the curve of the derivative of y, 
that is, dy/ dx, from x = 0 to some general value, yields the value of y 
at that general value of x. 

NUMERICAL INTEGRATION 

So far we have been dealing with functions; that is, equations in 
which y is expressed in terms of x. Differentiations and integrations of 
such functions can usually be handled according to the methods of 
calculus, or “analytically.” Suppose, however, that the curve we want 
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. .dollar spent for dollar 
earned, the software 
purchased from the 
Software Store has been 
our most profitable and 
cost justified." 


George Brown 
Allied Computer Services 
Huntington WV 


Why reinvent the wheel? The Software Store supplies 
complete program systems written in easy to use Micro- 
soft BASIC for Radio Shack Model II, Altair/MITS, TEI, 
Cromemco, North Star, Processor Tech, Altos, Ohio 
Scientific, Billings, IMSAI, Digital Micro Systems and 
other Z80 & 8080 based computers. Our growing family 
of products is divided into three categories: application 
utilities , systems and system utilities. 

The application utilities are the basic building blocks 
for application program systems. Almost every applica- 
tion can be made of a key-to-disk data entry segment, a 
file edit segment, a sort/merge segment, a record selec- 
tion segment and a report 8- file update segment. These 
functions are carried out by the ENTRY, EDIT, SORT, 
SELECT and REPORTS systems, respectively. Applica- 
tion utilities consist of two programs: one for interactive 
task definition and the other for task execution. Once 
defined, a task may be executed any number of times 
or easily revised. 

Application utilities permit rapid solutions to satisfy 
each user's unique requirements. Many first time com- 
puter users have built respectable application systems 
using our utilities and self instructive documentation. 
Computer stores and consultants utilize our products 
to generate custom systems for their clients. Because 


of the flexible and interactive design of the task defini- 
tion programs, previously defined systems can be easily 
revised to meet changing needs. 

The systems are complete packages for a specific appli- 
cation. Systems are fabricated from application utilities 
together with application specific programs. For 
example, our Accounts Receivable System utilizes the 
ENTRY, EDIT, SORT, SELECT and MWP systems along 
with six special billing system programs. 

The MWP system is a complete word processing sys- 
tem with flexible user defined "name 8 address" files. 
The "name and address" information and date can be 
inserted throughout a document. The documents might 
be reports, manuals, mailing labels, letters or legal 
documents. 

The system utilities include programming tools such 
as the Program Map BASIC cross reference program 
along with general utilities such as the Disk Fix file 
recovery program, the Disk Copy (ID 8 2D) diskette 
copy program, the TX-RX file transfer and media con- 
version programs and the CATALOG diskette library 
index program. 

To find out more about our growing family of software 
products, contact your local computer dealer for a 
demonstration or contact us. 


The Software Store 


706 Chippewa Square 
Marquette Ml 49855 
(906) 228-7622 
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A Quote on our new 

Integrated Accounting System (IAS): 


. . an excellent value — particularly good are the error checking and 
data entry procedures — documentation is good (both within the 
programs and separately provided materials). " 

Mr. E. Lindow 

Director of Computer Operations 
Metric Industries 


Some of the IAS features include: 

Custom Chart of Accounts limited only by available memory (a 32 K 
system will support up to 200 accounts including DOS and BASIC). 
Financial reports (service or manufacturing) including Income State- 
ment with current and Year-To-Date totals, Balance Sheet and 
Worksheet. Provision for "Header" and "Subsidiary" accounts. Check 
register. Account balances at any time. Up to 1100 Accounts 
Receivable. AR includes read-to-mail bills, automatic aging of AR ac- 
counts and posting to General Ledger. Up to 1100 Accounts Payable 
with check printing. Payroll supports up to 200 employees and permits 
payment by week, bi weekly, semi monthly, monthly, hourly or on 
salary or any combination thereof. Prints paychecks and W2 forms. 
Maintains all employee data with full editing. Current, quarterly and Y- 
T-D employee totals. IAS includes over 30 reports and listings to give 
you the information you need when you need it. Over 65 programs in 
all! . 

Prices: General Ledger; $125.00, G.L. plusl subsystem; $225.00; G.L. 
plus 2 subsystems; $300.00; G.L. plus AR, AP and Payroll 
subsystems; $350.00. Manual for IAS is $20.00 (credited 
towards purchase). Please include $3.00 for First Class 
postage. 

IAS requires 32K of memory. North Star Releese 4 or later 
DOS and BASIC and two disk drives. Printer output is 
provided for, but not required. Specify video device when 
ordering. 
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CCOSOFT Phone orders only: (317)253-6828 

P.O. Box 68602 Indianapolis, IN 46268 


8086 Boards 

CPU with S650. 

Vectored Interrupts 
PROM-I/O $495. 

RAM $395. 

8K x 16/16K x 8 


ANALOG Boards 

A/D 16 Channel, $495. 
12 Bit, High Speed 

D/A 4 Channel, $395. 
12 Bit, High Speed 


VIDEO 

DIGITIZATION 

Real Time Video $850. 
Digitizer and Display 
Computer Portrait 
System $4950. 


S-IOO Boards 

Video and/or Analog 
Data Acquisition 
Microcomputer Systems 

The High Performance S-IOO People 

TECMAR, INC. 

23414 Greenlawn • Cleveland. OH 44122 

(216) 382-7599 







to integrate (for whatever reason) is not expressible analytically (as an 
equation). Suppose it consists of experimental values, such as the 
stock prices considered in last month’s column. What then? Since 
our analytical methods are certainly of no use to us (we don’t have an 
equation), our only recourse appears to be to work with what we do 
have; namely, numbers. Thus the label Numerical Integration. 

TRAPEZOIDAL RULE 

It would appear that the simplest and easiest approach would be to 
simply connect the numerical points by straight lines, divide the area 
under this ‘curve’ into trapezoids, evaluate the area of each trape- 
zoid, and add them up. Note that since the x distance between points 
is presumably no longer infinitesimal, we must now regard the sub- 
areas as trapezoids; the rectangular approximation no longer being 
valid. This essentially is the Trapezoidal Rule. 

In Figure 4 a typical problem has been sketched. Corresponding 
to each of n values of the independent variable, x(1 ) to x(n), there is 
a value of the dependent variable, y(1 ) to y(n). It is desired to find the 
area under the curve from x = x(1) to x = x(n). As discussed above, 
we divide the area into n-1 trapezoids and evaluate each in turn. 
The first trapezoid lies between x = x(1) and x = x(2). Its area is 

A = (x(2) - x(1))*(y(2) + y(1))/2 
The second trapezoid lies between x = x(2) and x = x(3), and its area is 
A = (x(3) - x(2))*(y(3) + y(2))/2 

and so forth. Continuing in this manner, we sum the areas of all 
the trapezoids. If the interval from x(1) to x(n) is divided into equal 
parts, then 

x(2) - x(1) = x(3) - x(2) = x(4) - x(3), etc. = Ax 
and the sum of all the areas becomes 

A = (y(1) + 2*y(2) + 2*y(3) + . . . + 2*y(n-1) + y(n))* Ax/2 

This is the Trapezoidal Rule. This is the method used in Programs 
4YESERES and 4YEANAL to evaluate the Euler formulas. 

SIMPSON S RULE 

Und£r certain circumstances it is possible to obtain a significant 
improvement in accuracy without a correspondingly significant in- 
crease in labor. Suppose instead of connecting the numerical 
points, y( 1 ) to y(n), by straight lines, we connect them by parabolas 
in groups of three. Thus y(1 ), y(2), and y(3) would be connected by 
a second degree parabola; y(3), y(4), and y(5) would be connected 
by a second parabola; and y(5), y(6), and y(7) would be connected 
by a third parabola, and so on. This would, of course, require that 
there be an odd number of y values. If there were such an odd num- 
ber and if the interval along the x axis were evenly divided, the area 
under the curve, evaluated by Simpson’s rule, would be 

A - (y(1) + 4*y(2) 4- 2*y(3) + 4*y(4) + . . . + 2*y(n-2) 
+ 4*y(n-1 ) + y(n))* Ax/3 

Note that the interval, Ax, is now divided by 3, not 2 as before. 

PROGRAM NUMERINT 

A small program, in North Star BASIC, has been written in order to 
facilitate comparisons between the Trapezoidal and Simpson’s Rule, 
for either built-in analytic function or an arbitrary set of points to be in- 
put by the user. The built-in function shown in the listing is a sine 
curve between 0 and n/2. This can easily be changed to any other 
closed form function by simply altering statement number 220, and 
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6 South Street ■ Milford, New Hampshire 03055 -(603) 673-5144 


S^PRINTECS 


CENTRONICS 7M-2... 


This high speed, high density, dot matrix printer (180 CPS) features 
an 18 x 9 dot matrix and proportional spacing. 132 characters per line. 
Ideal for word processing and all business uses. Includes connecting 
cable, j List Price $3295.00 HardSide Price $2795.00 

CENTRONICS 73C... 


This is the same printer as the new Radio Shack “Line Printer II”. 
Prints at 100 characters per second, 8 inch lines of 80 characters each. 
Features upper and lower case letters, with wide letters under software 
control. Operates as both a friction feed and a pin feed printer. Uses 
paper up to 9V2 inches wide. Can also handle a single sheet of paper. 
Includes connection cable. price ‘999.00 HardSide Price $899.00 



ccicr 



RINTER IT 


A “mini” line printer priced to fit everyone’s budget. Connects direct- 
ly to the keyboard without an expansion interface. Software selectable 
for 16 or 32 character lines of both upper and lower case letters. 
Automatic “wrap-around”so no data is lost. 

List Price $219.00 HardSide Price $197.00 


CALL TOLL FLEE 1-8CC-258-179C 



EXPANSION INTERFACE: 

OK 

16K 

32K 

DISK DRIVES: 

Percom, TFD-100, 40-track 
Percom, dual TFD-100 
Percom, TFD-200, 77-track 
2-drive cable 
4-drive cable 


LIST OUR 
PRICE PRICE 

$299 $269 

$448 379/403 
$597 479/537 


Radio Shack, -0 
Radio Shack, -1, 


2, 3 


ACCESSORIES: 

Telephone Interface 
16K Memory Kit 
16K Memory Kit for E.l. 
RS232-C Interface 
TRS-232 Interface 
Data Dubber 


$499 

$399 


$199 

$99 


$399 

$795 

$675 

$29 

$39 

$469 

$459 


$179 

$99 

$95 

$89 

$49 

$49 




TRS-80 COMPUTERS: 

Level-1 4K 

Level-1 16K, w/keypad 
Level-1 1 4K 
Level-ll 16K 
Level-ll 16K, w/keypad 

PRINTERS: 

Line Printer III 
Centronics 779-2 
Line Printer II 
Centronics 730 
Centronics PI * 

Quick Printer II 
QP-II Exp. Int. Cable 
* Cable required 


Prices do not include shipping 

^ COD orders require 
25% cash deposit 

Prices subject to change 


LIST 

PRICE 

$499 

$729 

$619 

$849 


$1999 

$1598 

$999 

$999 

$499 

$219 

$20 

$39 


OUR 

PRICE 

$449 

$659 

$559 

$669 

$769 


$1849 

$1095 

$899 

$419 

$197 

$18 

$35 


‘TRS-80 is a trademark of Radio Shack and Tandy Corp 
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TOLL FREE ORDERING 




NORTHSTAR 

ASM 

KIT 

HRZ-1-16K-D 

1600. 

1275. 

HRZ-1-32K-D 

1995. 

1580. 

HRZ-2-32K-D 

2300. 

1900. 

HRZ-1-32K-Q 

2300. 

1750. 

HRZ-2-32K-Q 

2700. 

2230. 

RAM-16K 

365. 

325. 

RAM-32K 

565. 

515. 

FPB-A 

285. 

220. 

MDS-A-D 

710. 

660. 

MDS-A-Q 

880. 

830. 

EXTRA DRIVE-D 

— 

350. 

EXTRA DRIVE-Q 

— 

525. 


HARD DISC SYSTEM CALL 
Most NorthStar computers come 
standard with real wood cover, 2 
serial ports, 1 parallel port, real 
time clock, disc operating system 
and NorthStar basic. 


TERMINAL 

SOROC IQ-120 

760. 

HAZELTINE1400 

760. 

HAZELTINE 1500 

940. 

HAZELTINE1510 

1050. 

TELEVIDE0912 

700. 

TELEVIDEO920 

750. 

PRINTERS 

BASE-2 

450. 

TI-810 

1580. 

CENTRONICS-799 

970. 

NEC-5510 

2550. 

NEC-5520 

2800. 

SOFTWARE— DISCS— 

MISC 

AUTOSCRIBE 

325. 

VERBATUM DISCS (10) 

28. 

5 FOOT RS-232 CABLE 

20. 

10 FOOT RS-232 CABLE 

25. 


WE WILL TRY TO BEAT ANY ADVERTISED PRICE 


A. E. I. 

4341 W. Commonwealth Ave Suite D 
Fullerton, Calif. 92633 

(71 4) 739-4701 (800) 854-6003 
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BUY THE BEST - SPECTRUM SOFTWARE FOR APPLE II 

fl FORM 1040’ Includes Form 1040, Schedules A & B. Interactive computation, dis- 

play and printout of 40 column facsimile of Form 1040, A & B . $24.95 

□ HOME FINANCE PAK 1: Complete package $49.95 

□ BUDGET: The heart of a comprehensive home finance system. Allows user to 

define up to 30 budget items. Actual expense input can be by key- 
board or by automatic reading of CHECKBOOK II files. Costs are 
automatically sorted and compared with budget. BUDGET produces 
both monthly actual/budget/variance report and a year-todate by 
month summary of actual costs. Color graphics display of expenses by 
month $24.95 

□ CHECKBOOK II: This extensive program keeps complete records of each check/deposit. 

Unique check entry system allows user to set up common check purp- 
ose and recipient categories. Upon entry you select from this pre-de- 
fined menue to minimize keying in a lot of data. Unique names can 
also be stored for completeness. This system produces rapid access to 
check files. Check register display incorporates unique up/down scrol- 
ling system for the ultimate in flexibility. 40 column printout of check 
register. Up to 100 checks per month storage. Files accessible by BUD- 
GET program $14.95 

□ SAVINGS: Allows user to keep track of deposits/withdrawals for up to 10 savings 

accounts. Complete records shown via screen or 40 column printer. 

$14.95 

□ CREDIT CARO: Keep control of your cards with this program. Organizes, stores and 

displays purchases, payments and service charges. Screen or 40 column 
printer display. Up to 10 separate cards $14.95 

□ THE UNIVERSAL COMPUTING MACHINE: $39.95 

A user programmable computing system structured around a 15 row by 
30 column table. User defines row and column names and equations 
forming a unique computing machine. Table elements can be multi- 
plied, divided, subtracted or added to any other element. User can de- 
fine repeated functions common to a row or column greatly simplify- 
ing table setup. Hundreds of unique computing machines can be de- 
fined, used, stored and recalled, with or without old date, for later use. 
Excellent for sales forecasts, engineering design analysis, budgets, in- 
ventory lists, income statements, production planning, project cost 
estimates-in short for any planning, analysis or reporting problem that 
can be solved with a table. Unique curser commands allow you to 
move to any element, change its value and immediately see the effect 
on other table values. Entire table can be printed by machine pages 
(user-defined 3-5 columns) on a 40 column printer. Transform your 
computer into a UNIVERSAL COMPUTING MACHINE. 

D COLOR CALENDAR: HI-RES color graphics display of your personal calendar. Automatic 

multiple entry of repetititve events. Review at a glance important 
dates, appointments, anniversaries, birthdays, action dates, etc. over a 
5 year period. Graphic calendar marks dates. Printer and screen dis- 
play a summary report by month of your full text describing each day’s 
action item or event. Ideal for anyone with a busy calendar. . . . Si 9.95 

C MICRO ACCOUNT ANT: Based on classic T-Accounts and double-entry bookkeeping, this 

efficient program records and produces reports on account balances, 
journal entries, revenue and expenses. Screen or 40 column printer 
reports. Handles up to 500 journal entries per period, up to 100 ac- 
counts. Program instructions include a short primer in Financial 
Accounting. $49.95 

□ DEDUCT YOUR COMPUTER: 

Can you take a tax deduction for your computer? Learn if you qualify 
with this interactive check list of required IRS conditions for taking a 
deduction. FREE WITH ANY ORDER OF $50.00 OR MORE or 
$9.95 separately. 

All programs run on 32K Apple-ll with Disc. Detailed instructions included with each program. 

California residents add 6'/>% sales tax. Send check or money order to: 

SPECTRUM SOFTWARE 

142 CARLOW, SUNNYVALE, CA 94087 



RUN 1 

Do you want to use the built in function or list your own 
data, F or L ? F 

If you use Simpson's Rule you must use an even number of 
subareas, that is, an odd number of y values. 

Are you using the Trapezoidal or Simpson's Rule, T or S ? T 
How many subareas do you want (up to 1000) 7 200 

****** T he AREA IS .9999948 

You have just computed the area under a sine curve from 
zero to pi. The correct answer is 1.0. 

****** THE RELATIVE ERROR IS .00052 % 


RUN 2 

Do you want to use the built in function or list your own 
data, F or L ? F 

If you use Simpson's Rule you must use an even number of 
subareas, that is, an odd number of y values. 

Are you using the Trapezoidal or Simpson's Rule, T or S ? S 
How many subareas do you want (up to 1000) ? 20 

****** T he AREA IS 1.0000002 

You have just computed the area under a sine curve from 
zero to pi. The correct answer is 1.0. 

****** THE RELATIVE ERROR IS -.00002 % 


RUN 3 

Do you want to use the built in function or list your own 
data, F or L ? L 

If you use Simpson's Rule you must use an even number of 
subareas, that is, an odd number of y values. 

Are you using the Trapezoidal or Simpson's Rule, T or S ? T 

We will assume the x values are evenly spaced. If this is 
not so, the program must be modified. 

What is the value of delta x ? .1 

How many values for y, (2 to 1000)7 11 


Value 

number 

1 

70 

Value 

number 

2 

710 

Value 

number 

3 

70 

Value 

number 

4 

710 

Value 

number 

5 

70 

Value 

number 

6 

710 

Value 

number 

7 

70 

Value 

number 

8 

710 

Value 

number 

9 

70 

Value 

number 

1C 

1 710 

Value 

number 

11 

70 


THE AREA IS 5 


RUN 4 

Do you want to use the built in function or list your own 
data, F or L 7 L 

If you use Simpson's Rule you must use an even number of 
subareas, that is, an odd number of y values. 

Are you using the Trapezoidal or Simpson's Rule, T or S 7 S 
We will assume the x values are evenly spaced. If this is 
not so, the program must be modified. 

What is the value of delta x 7 .1 

How many values for y, (2 to 1000)7 11 

Value number 1 70 

Value number 2 710 

Value number 3 70 

Value number 4 710 

Value number 5 70 

Value number 6 710 

Value number 7 70 

Value number 8 710 

Value number 9 70 

Value number 10 710 

Value number 11 70 

****** the AREA IS 6.6666667 


making suitable modifications to the remarks in 370 and 380. In addi- 
tion, the guts of either method may be extracted from NUMERINT 
and used as a subroutine in a program of the reader’s choice. 

COMPARISON OF METHODS 

It is obvious at the outset that if an analytic function composed of 
straight lines is integrated using the Trapezoidal Rule, the result will 
be an exact answer, which could be equaled but not improved upon 
by Simpson’s Rule. On the other hand, if the function were in fact 
composed of second degree parabolas, Simpson’s Rule would 
deliver an exact solution, which the Trapezoidal Rule could not 
equal. It follows, therefore, that Simpson’s Rule is not automatically 
more accurate than the Trapezoidal Rule. It certainly requires slightly 
more running time. The Trapezoidal Rule, on occasion, may there- 
fore be faster and just as accurate. 

In the case where numerical values are available only at certain 
discrete intervals, such as stock market data, certain purists may take 
the position that any attempt to bridge the open spaces with any- 
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NEW FROM 

MOUNTAIN HARDWARE. 
CONTROL FROM YOUR APPLE. 



INTROL/X-IO. 


COMPUTERIZE YOUR HOME. 

The lntrol/X-10 peripheral system for your Apple* 
Computer allows you to remotely control lights and 
electrical appliances in your home. 

YOU’RE ALREADY WIRED. 

lntrol/X-10 operates by utilizing your computer’s intelli- 
gence to command the BSR System X-10 to send signals 
over regular 110 volt household wiring. That means you 
can control any electrical device in your home without 
additional wiring. 

READY TO USE. 

lntrol/X-10 comes with complete software to control 
devices on pre-determined schedules, and features: 

• Control devices at a specific time. • Select a daily or 
weekly schedule. • Specify a day of the week, or an exact 
date for a particular event. • Specify an interval of time for 
an event. • Rate device wattages for a running account 
of power consumption during your schedule for energy 
management. • Used with our Apple Clock™ your sched- 
ules may run in “background” while other programs 
may run at the same time in “foreground.” 


EVERYTHING YOU NEED. 

The Introl Controller board plugs into a peripheral slot 
of your Apple. With an ultrasonic transducer it trans- 
mits control signals to the BSR/X-10 Command Console 
which may be plugged into any convenient AC outlet near 
your computer. On command, signals are sent to remote 
modules located at the devices you wish to control. Up 
to 16 remote module addresses may be controlled from 
your Apple. Software requires Applesoft firmware. 

AVAILABLE NOW. 

The lntrol/X-10 System consists of the Introl Controller 
board with timer and ultrasonic transducer, the X-10 
Command Console and three remote modules. 
Complete and tested. If you already have a BSR System 
X-10, the Introl Controller board is available separately. 
Additional remote modules are available. See 
your computer dealer for a demonstration. 

'Apple is a trademark of Apple Computer Inc. 

BSR/System X-10 is a trademark of BSR, Ltd. 



Mountain Hardware, Inc. 

LEADERSHIP IN COMPUTER PERIPHERALS 

300 Harvey West Blvd., Santa Cruz, CA 95060 
(408) 429-8600 

Sounds great. 

□ Home control from my Apple? 

That sounds like a great system. Send me all the details. 

Name * 

Address 


I City State Zip j 

I Phone j 

L 1 


23 
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JPut Your Micro To Work? 

^ — with packages from ASYST Design Services 

\ With four years experience in minicomputer applications, ^ 
J we've demanded a lot from packages. 

^ Like high standards in programming, documentation and ^ 
t ease of operation. y 

k We've brought this expertise to the microcomputer market fir 
) starting with three packages we believe are unique. 

^ •PROFESSIONAL TIME ACCOUNTING AND BILLING 0 

^ For the accountant, attorney, consultant. If time is the / 
basis of your business, this package will enable you to f 
^ keep track of it. PRICE: $595.00 ^ 

2 •APPLICATION DEVELOPMENT UTILITIES H 

k AND TEMPLATES ftp 

) Programs to help you get applications running in the VJ) 
^ shortest time. Includes General Subroutine Package. 
t PRICE: $495.00 V 

h •GENERAL SUBROUTINE PACKAGE 

^ More than thirty subroutines to perform commonly ^ 

J required functions. Includes screen, data, index file L 

/ management and report formatting. PRICE: $295.00 \ 

* Also available: 

MICRO-AP SELECTOR III-C2 $345.00 r$ 

J OSBORNE ASSOCIATES PAYROLL $250.00 Uu 

^ Operating environment: 

0 CP/M I M CBASIC— 2 system with dual drive, minimum 
^ 48 K of RAM, 132 column line printer and 24 x 80 p 

y CRT. (CP/M is a trademark of Digital Research) ^ 

Shipping: Single density 8" diskette ir 

^ Terms: Payment with order, UPS/COD, Mastercharge/VISA ^ 
J ASYST Design Services 

\ 756 Bowling Green X 

>> Cortland, N.Y. 13045 

(607) 756-8247 n) 
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thing more than a straight line cannot be justified. Under such cir- 
cumstances, the added complication of Simpson’s Rule is not war- 
ranted. In the case of Programs 4YESERES and 4YEANAL, the 
Trapezoidal Rule was used since it was desired to use stock prices 
no more than one day apart, since the periods under investigation 
might have been that short. With such a tight network of data, it was 
felt that the Trapezoidal Rule was sufficient. 

In general, however, Simpson’s Rule will provide a given level of 
accuracy with a much smaller number of subareas, and therefore is 
to be preferred. 

SAMPLE RUNS 

Runs 1 and 2, made on the sine function built into Program 
NUMERINT reveal the extent to which Simpson’s Rule can give 
much more accurate results than the Trapezoidal Rule with only a 
very few data points. Note that Run 1 was made using the Trape- 
zoidal Rule, and with the interval from 0 to n/2 divided into 200 
subareas. The resulting answer had a relative error of .00052%. 
Run 2 was made using Simpson’s Rule, with the interval from 0 to 
n/2 divided into only 20 subareas; yet the result had a relative error 
of only .00002%. Simpson’s Rule delivered 1 /26th of the error, 
using only 1/1 0th as many calculations. In this type of situation, 
Simpson’s Rule is very much faster than the Trapezoidal. 



AUTHORIZED 


Radio /haod 


DEALER A301 


COMPUTER SPECIALISTS 



10 % 

DISCOUNT 

Off 

List 

64K 1 Drive 
$3499.00 


Popular 16K Level 1 1 System $ 722.00 

26-1145 RS-232 Board 84.00 

26-1 140 "O" K Interface 254.00 

26-1160 Mini Disk 424.00 

26-1171 Telephone Modem 169.00 

Fasl 100 CPS Centronics 730 Printer 750.00 

Highly Reliable Lobo5V4" Drives 375.00 

Versatile Lobo Interface, 8“ Drives 

and IMI Hard Drives Call For Prices 


15 % 

DISCOUNT 

Off 

List 

4K Level II 
$527.00 


No Taxes on Out Of 
State Shipments 

Immediate Shipment 
From Stock. 


MICRO MANAGEMENT SYSTEMS, INC. 

DOWNTOWN PLAZA SHOPPING CENTER 
115 CSECOND AVE. S.W. 

CAIRO, GEORGIA 31728 
912-377-7120 


Full Factory Warranty 
on All Items Sold. 

VISA, Master Charge 
and COD's, Add 3 % 
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How 

COMPUMAX 
stacks up 

the 

competition 


COMPARISON SHOPPING? STOP HERE! 


IMPORTANT QUESTIONS 
ABOUT BUSINESS SOFTWARE 

COMPUMAX 

OSBORNE/ 

McCRAWHILL 

PEACHTREE 

SOFTWARE 

STRUCTURED 

SYSTEMS 

What programs are available? 

Are they INTERACTIVE? 

INTERACTIVE: 

GENERAL LEDGER 
ACC'TS PAYABLE 
ACC'TS REC'BLE 
INVENTORY 
PAYROLL/PERSONNEL 

INTERACTIVE: 
GENERAL LEDCER 
ACC'TS PAYABLE 
ACC'TS REC'BLE 
PAYROLL 

INTERACTIVE: 
GENERAL LEDGER 
ACC'TS PAYABLE 
ACC'TS REC'BLE 
PAYROLL 

NON-INTERACTIVE: 

INVENTORY 

INTERACTIVE: 
GENERAL LEDGER 
ACC'TS PAYABLE 
ACC'TS REC'BLE 
NON-INTERACTIVE: 
STOCK CONTROL 
INVENTORY 

What versions are available? 

TRS-80, APPLE II 

COMMODORE PET 
MICROSOFT, CBASIC2 CP/M R 
MICROPOLIS: 

EXIDY SORCERER, 
VECTOR MZ, DYNABYTE 
CROMEMCO III 

WANG 

CBASIC2CP/M r . 

MICROSOFT CP/M r 

CBASIC2 CP/M r 

What is the price? 

MICROLEDGER, A/P, 

A/R, INV, PERS: $140 -each. 
MAXILEDGER. ORDER ENTRY 
$350. -each. 

One-time dealer cost: $250 
each. Suggested book prices 
$20 each, without machine- 
readable code 

CL, A/P, A/R, PAYROLL, 
INVENTORY $1000 each. 

CL $995 - 
A/P $750.- 
A/R $750 - 
INV. $500 - 

Hardware options 

40 column CRT 
64 column CRT 
80 col terminal 
80 col. printer included 

64 col, CRT or terminal 
minimum 132 col. printer 

80 col. CRT only 
132 column printer only 

cursor addressable terminal 
only 

132 column printer only. 

Is source code included? 

YES, INCLUDING 
PROCRAM FLOWCHARTS. 

YES 

YES 

NO 

What type of after-purchase 
support is offered? 

1 YR WARRANTY & 
CORRECTION OF DEFECTS 
THROUGH DEALER 
INDIVIDUAL PROGRAM 
AUTHORS AVAILABLE FOR 
QUESTIONS 

DEALER IS RESPONSIBLE 
FOR SUPPORT 

1 YR WARRANTY & 
CORRECTION OF DEFECTS 
THROUGH DEALER. 

TECHNICIANS AVAILABLE 
FOR QUESTIONS UPDATES 
MADE AVAILABLE FOR 
A FEE. 


Prices and specifications available Feb 1980. CP M is the registered trademark of Digital Research. 


yourone-stop shop for all your business bookkeeping software. 


You've been led down the path 
before, but not this time. No more 
promises of turnkey computers 
without the key. It's YOUR turn to 
tell the computer how to run the 
business, not vice versa. 

With COMPUMAX software 
you have a beginning. With 5 
years of experience and over 3,000 
systems installed, they are pro- 
fessionals, when it comes to solu- 
tions for the businessman. 


COMPUMAX software is de- 
signed with CHANGE in mind, 
since everybody really wants his 
own touch added. The programs 
are SIMPLE, YET ELOQUENT. 

COMPUMAX supplies ready, 
working programs. You can, then, 
easily customize them, as your 
additional requirements develop. 


Or do as many have done— keep it 
simple by running the programs 
in their ready form. Join the 
microcomputer revolution the 
simple way. 

For a demo , visit your local compu- 
ter store. If you local retailer does not 
carry COMPUMAX software, have 
him give us a call at (415) 321-2881 . 


467 HAMILTON AVENUE PALO ALTO, CA 94301 
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Another pair of runs, made on the function shown by the solid 
lines in Figure 5, reveals the other side of the coin. In this case the 
Trapezoidal Rule gives the correct answer when only the peaks and 
the valleys of the function are used (because the function is linear in 
between), see Run 3. Simpson’s Rule, however, attempts to put a 
parabola between each triplet of points, see the dashed lines in 
Figure 5, and thus gives an area that is too large, see Run 4. 

If the area is divided more finely when using Simpson’s Rule, refer 
to the points at y = 5 in Figure 5, the parabolas are straightened out 
(a straight line is a special case of a parabola) and Simpson’s Rule 


RUN 5 

Do you want to use the built in function or list your own 
data, F or L ? L 

If you use Simpson's Rule you must use an even number of 
subareas, that is, an odd number of y values. 

Are you using the Trapezoidal or Simpson's Rule, T or S ? S 

We will assume the x values are evenly spaced. If this is 
not so, the program must be modified. 

What is the value of delta x 7 .05 

How many values for y, ( 2 to 1000)7 21 


Value 

number 

1 

70 

Value 

number 

2 

75 

Value 

number 

3 

710 

Value 

number 

4 

75 

Value 

number 

5 

70 

Value 

number 

6 

75 

Value 

number 

7 

710 

Value 

number 

8 

75 

Value 

number 

9 

70 

Value 

number 

10 

75 

Value 

number 

11 

710 

Value 

number 

12 

75 

Value 

number 

13 

70 

Value 

number 

14 

75 

Value 

number 

15 

710 

Value 

number 

16 

75 

Value 

number 

17 

70 

Value 

number 

18 

75 

Value 

number 

19 

710 

Value 

number 

20 

75 

Value 

number 

21 

70 

****** THE AREA 

IS 


RUN 6 


Do you want to use the built in function or list your own 
data, F or L ? L 

If you use Simpson's Rule you must use an even number of 
subareas, that is, an odd number of y values. 

Are you using the Trapezoidal or Simpson's Rule, T or S ? S 

We will assume the x values are evenly spaced. If this is 
not so, the program must be modified. 


What is the value of delta x 

? .1 

How many values 

for y, ( 2 to 

1000)7 11 

Value 

number 

1 

710 


Value 

number 

2 

70 


Value 

number 

3 

710 


Value 

number 

4 

70 


Value 

number 

5 

710 


Value 

number 

6 

70 


Value 

number 

7 

710 


Value 

number 

8 

70 


Value 

number 

9 

710 


Value 

number 

10 70 


Value 

number 

11 710 



****** TH £ AREA IS 3.3333333 

RUN 7 

Do you want to use the built in function or list your own 
data, F or L ? L 

If you use Simpson's Rule you must use an even number of 
subareas, that is, an odd number of y values. 

Are you using the Trapezoidal or Simpson's Rule, T or S ? S 

We will assume the x values are evenly spaced. If this is 
not so, the program must be modified. 

What is the value of delta x ? .05 

How many values for y, (2 to 1000)7 21 


Value 

number 

1 

75 

Value 

number 

2 

710 

Value 

number 

3 

75 

Value 

number 

4 

70 

Value 

number 

5 

75 

Value 

number 

6 

710 

Value 

number 

7 

75 

Value 

number 

8 

70 

Value 

number 

9 

75 

Value 

number 

10 

710 

Value 

number 

11 

75 

Value 

number 

12 

70 

Value 

number 

13 

75 

Value 

number 

14 

710 

Value 

number 

15 

75 

Value 

number 

16 

70 

Value 

number 

17 

75 

Value 

number 

18 

710 

Value 

number 

19 

75 

Value 

number 

20 

70 

Value 

number 

21 

75 


* THE AREA 

IS 



gives a correct answer, see Run 5. If we change the interval of in- 
tegration in Figure 5 by one half period, see the solid lines in Figure 
6, we can again induce Simpson’s Rule to give an erroneous 
answer. This time Simpson’s Rule will assume the dashed lines in 
Figure 6 and give an area that is too small, see Run 6. 

To make matters even worse, observe Figure 7. Here the solid 
lines represent the function of Figure 5 with the interval of integra- 
tion shifted by one quarter period. If we use the points at y = 0, 5 and 
10, as indicated in the figure, Simpson’s Rule will pass parabolas 
through the points, in triplets, as shown by the dashed lines. 

Even though this is not the correct function, the area given by 
Simpson’s Rule is correct, see Run 7. This is because the area 
under the first three points is too large, but the area under the second 
triplet (points 3, 4 and 5) is too small by a compensating amount. 
This continues throughout the integration. In this case Simpson’s 
Rule commits two compensating errors and thus staggers up with 
the right answer, but for the wrong reason. 

CONCLUSIONS 

It is apparent from the above that under most normal circum- 
stances Simpson’s Rule gives a much more accurate answer in 
much less time than the Trapezoidal Rule. However, the use of 
Simpson’s Rule may, under some circumstances, provide no advan- 
tage; and may even under the right circumstances permit the 
inattentive and the unwary to blunder in grand style.D 

PROGRAM LISTING 

30 REM IIIIIIIIIIIIII Program NUMERINT IIIIIIIIIIIIII 
70 REMI IIIIIIIIIIIII Version 1.0 - December 1979 IIIIIIIIIIIIIII 

80 REM 

90 DIM V(lOOl) 

95 REM ****** INPUT DATA 

100 l M Do you want to use the built in function or list your own" 

110 INPUT" data, F or L ? " , D$ 

120 l“If you use Simpson's Rule you must use an even number of" 

130 i" subareas, that is, an odd number of y values." 

140 INPUT"Are you using the Trapezoidal or Simpson's Rule, 

T or S ? ",R$ 

150 IF D$ < > "L" THEN 420 

155 REM ****** USE EXTERNAL FUNCTION 

160 ! "We will assume the x values are evenly spaced. If this is" 

170 I" not so, the program must be modified." 

180 INPUT "What is the value of delta x ? ",X1 
190 INPUT " How many values for y, (2 to 1000)7 ",T9 
192 IF R$«"S" THEN IF T9/2-INT(T9/ 2 ) THEN GOTO 120 
195 REM ****** NUMERICAL INTEGRATION DATA 

200 FOR T=1 TO T9 
210 IF D$-"L" THEN 240 

215 REM ****** BUILT IN FUNCTION 

220 V(T)=SIN( ( T-l ) *X1 ) 

230 GOTO 250 

235 REM ****** EXTERNAL FUNCTION 

240 » "Value number “,T." ",\INPUT V(T) 

245 REM ****** INTEGRATION 

250 IF T> 1 THEN 280 
260 Al-V(l) 

270 GOTO 320 

280 IF T<T9 THEN 302 

290 Al-Al+V(T9) 

300 EXIT 325 

302 IF R$-"T" THEN 310 

305 IF T/2«INT(T/2) THEN 315 

310 A1-A1+2*V(T) 

312 GOTO 320 
315 A1=A1+4*V(T) 

320 NEXT 

325 IF R$«"T" THEN 330 

326 A=Al*Xl/3 

327 GOTO 340 
330 A-Al*Xl/2 

335 REM ****** PRINT RESULTS 

340 l\l“****** THE AREA IS ",A 
350 IF D$-"L" THEN 400 
360 E=( 1-A) *100 

370 l\l"You have just computed the area under a sine curve from" 

3801" zero to pi. The correct answer is 1.0." 


390 l\l" ****** THE RELATIVE ERROR IS ",E." %" 

400 l\l 
410 END 

415 REM ****** USE BUILT IN FUNCTION 


420 INPUT “How many subareas do you want (up to 1000) ? ",S9 

425 IF R$-"S" THEN IF S9/2<>INT(S9/2) THEN GOTO 120 

430 Xl*l . 5707963/S9 

440 T9=S9+1 

450 GOTO 200 
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THE ULTIMATE 
INFORMATION 
MANAGEMENT SYSTEM 



• Customer Responsiveness — We ask for and 

receive user critiques and suggestions. All are 
evaluated and most are implemented. 

• Usability — We believe that to provide maxi- 
mum service to our licensees, software distribu- 
tion should include source code. Ours does. 

• Non-obsolescence — Our products are con- 
tinually evolving and our policy is to provide new 
releases at the current difference in price. 

• Distribution — World wide by distributors, 
OEM's, retailers, systems houses, and consultants. 

• Experience — SELECTOR has been around, 
and improving, longer than any other data base 
system in micro-computers. 

See the top-rated SELECTOR III-C2, data base 
manager and the new standard setting GLector, 
general ledger system at YOUR LOCAL 
COMPUTER STORE. 

If not locally stocked, contact: 

Micro-Ap Lifeboat 

9807 Davona Dr. 2248 Broadway 

San Ramon, Ca. 94583 NY. NY 10024 
(415) 828-6697 (212) 580-0082 


The brain 
system. 

Like the brain, we at iMicro-Ap specialize in the 
management of data. 

Our software is the sta^e of the art and is 
designed to efficiently store and instantly report 
the information you need for your business and 
personal needs. 

From inventory control to mailing list manage- 
ment, Micro-Ap provides the most cost effective 
software available. 

At the heart of our systems are Micro-Ap's unique 
indexing and reporting methods. You are not 
limited to single key retrieval. Information can be 
referenced by zip code] date, name, or any other 
indices required. Operation is "menu driven" and 
uses screen displays with all the instructions and 
error sensing that allow' the novice to quickly 
learn the system and accomplish a multitude of 
tasks. 

A few of the reasons Micro-Ap is so popular 
are: 

• Quality Software — It's designed with one 
goal in mind flawless performance. 


ct information management 


M1CROAP 

The Standard In Information Management Systems 
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Don 

University Software gives you 

these programs were designed to work right — 
the first time — on your machine. 

What's more, they're programs you can use. 
The Small Business text contains programs to 
help you look at interest rates every possible way, 
a materials inventory program, a touch typing 
course and a small business accounting system. 
But that's only the beginning. Among the Educa- 
tion and Scientific programs, you'll find a speed 
reading course, a President's quiz, a math educa- 
tion program, and programs to help you learn 
English and build your vocabulary. The two vol- 


A University Software Sampler 

Here is a small sample of the programs you 'll get in each 
of the five University Software volumes. 


Canned Programs are Only a Beginning. Pre- 
programmed disks and cassettes are a terrific way 
to get started in micros. But they're just a start. 
The best thing about owning a computer is pro- 
gramming it. Yourself. 

University Software makes 
it easy. Using compact, 
easy-to-understand 
Microsoft BASIC, 

University Software has 
selected the best work 
of scores of different 
authors to create this 
spiral-bound, five-volume 
set of the programs you 
most want to have. All 
you have to do is sit 
down at the keyboard 
and enter them. 

Software for People.The 

problem with BASIC as a 
language is that it was de- 
veloped on timeshare and 
other large capacity 

computers. But Microsoft BASIC was specifically 
designed to run on micros; it's fast, it's simple, 
and memory requirements are minimal. 

All the programs in the University Software set 
were written on micros, for micros. If you own a 
TRS-80, Apple, Texas Instruments, Atari, Com- 
modore PET, Sorcerer, or Ohio Scientific micro. 



HOME & ECONOMICS -$24.95 
Text Editor: Compose and correct 
your notes, letters, invoices. 
Utilities: Electric, water, phone, gas 
and trash bills control. 

Temperature Conversion: Lets you 
convert different temperature units. 
Eternal Calendar: Returns the day of 
the w'eek for a given date. . 

Recipes Book: Sets up recipes on cas- 
sette tape. 

Checking Account: Checkbook analysis. 

. . . Plus 9 more! 

FUN & GAMES Volume 1 -$14.95 
Space Race: You command Federation 
Trading Ships in the Asteroid Belt. 
Mastermind: Players attempt to figure 
out one another's combinations. 
Combat: Battle game employing 
numbered board on screen. 
Biorhythm: Physical, emotional and 
intellectual patterns. 

Merchant of Venus: Make money in 
outer space. 

. . . Plus 10 more! 

FUN & GAMES Volume 11 -$14.95 
Blackjack: The famous card game. 
World War 111: War game. 

Bridge: Deals four hands on screen. 


Battlestar Galactica: You have to reach 
Earth passing many Cylon stations. 

. . . Plus 17 more! 

EDUCA TION & SC1ENT1F1C~$34.95 
Astronomical Computations: Compute 
the positions of the planets; draw 
orbits. 

Pythagorean Theorem: Review geom- 
etry theorems. 

Word Search: Spelling puzzle. 
Quantum Chemistry: Compute quan- 
tum numbers of an atom. 

Program Manager: Load and run mul- 
tiple programs. 

. . . Plus 21 more! 

SMALL BUSINESS -$49.95 
Mortgage Analysis: Outputs loan 
tables. 

Distributions Mapping: Maintains li- 
brary of distribution functions. 
Billing System: Creates and manages 
data oase containing bills. 
Investment Management: Analysis of 
stocks, funds, debentures, real estate. 
Small Business Accounting: Posts in- 
come and expenses, prints trial bal- 
ance; chart of accounts. 

Tax: Federal Income and F.I.C.A. 
taxes. 

. . . Plus 22 more! 


Act now for your FREE BOOK 

You can order each of these 
volumes separately NOW 
through Folio Books. But if you 
call today and order the entire 
set, we'll include Microsoft 
BASIC, a standard introductory 
guide to the use of the language 
by Ken Knecht absolutely FREE. 



Offer expires June 30, 1980 
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YOURSELF. 

105 Microsoft programs. For less than a buck and a half apiece. 


umes of Fun & Games programs offer a total of 35 
games and graphics to challenge every level of 
skill. Finally, the Home & Economics text con- 
tains the programs you need to help you manage 
your life more efficiently — an appointments 
calendar, metric conversions, and programs to 
help you balance your checking account and 
budget the family income. 

Do Your Pocketbook a Favor. It's this simple: if 
you input your own programs, you save money. 
Lots of money. Preprogrammed cassettes and 
disks nowadays cost anywhere from $10 to up- 
wards of $50. And if the program you want is not 
available in a format for your computer, you're 
just flat out of luck. 

If you buy the entire set of University Software 
programs, on the other hand, you get 105 pro- 
grams for $139.75 — about $1.33 each. Plus, there's 
a conversion appendix in the back of each volume 
to help you convert any Microsoft BASIC pro- 
gram written on one computer to run on yours. 



Do Yourself a Favor. To really master and under- 
stand your computer, you can't be content to sit 
back and let it do all the work. You've got to roll up 
your sleeves and accept the challenge to your own 
creativity. Unwersity Software programs will help 
you run your life. And they'll help you grow. 

You can order any of the University Software 
volumes separately, but if you act now and order 
the entire set, we'll include Ken Knecht's Mic- 
rosoft BASIC, a complete introduction and tutorial 
book on programming in Microsoft BASIC, 
FREE! It's yours — a $10 value — just for ordering 
the whole University Software set at one time. 



We'll jump right on your order. There's only one 
place you can get the entire University Software set 
shipped directly to you almost as soon as you call: 
Folio Books. We are specialists in computer books 
for micro and mini computers, and honestly be- 
lieve that University Software is the finest set of 
application Microsoft programs available to the 
general public. 

Call us today. Do it for yourself. 

ORDERING INFORMATION: Call toll-free 
(800) 423-4864, M-F 9-5 p.m. Pacific Time. Mail 
order: include name, address and telephone. MIC 
and Visa customers include: your name as it ap- 
pears on your card, card number, expiration date. 
All orders add $1.00 per volume for shipping and 
handling. California residents add 6% sales tax. 
We ship UPS or Parcel Post. Introductory offer: 
order 3 or more volumes and receive a 10% dis- 
count; order all 5 and we also pay shipping any- 
where in U.S.A. 

(800)423-4864 

In California call collect: (213)795-5224 

University Software is available from 

Folio Books 

P.O. Box 4100-H, Los Angeles, California 90041 

University Software Also Available at Leading Computer Stores Everywhere. 
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THE BEST 

MICRO COMPUTER 
— Exporter — 



INTERNATIONAL 
INC. 


Fast + Efficient 


Our Foreign Customers Receive: 
• Purchasing Agent’s Service 
• Wholesale Discounts 
• 220 V/50 Hz Power 


Products 


NORTH STAR 

TEXAS INSTRUMENTS 

SOROC 

INDUSTRIAL MICRO 
HAZELTINE 
EXIDY SORCERER 
MICRO PERIPHERALS 


TELEVIDEO 
BASE 2 

KONAN CORPORATION 
CENTRONICS 
INTEGRAL DATA 
VERBATIM 

+ More 


P.O.Box 11 18 Scottsdale, Arizona 85252 U.S.A. 
Tel: 602-994-3435 TELEX: 165745 
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Tarbell Double Density 
Floppy Disk Interface 


FOR 8" DISK DRIVES 


Under Tarbell Double-Density CP/M, single and double density 
disks may be intermixed. The system automatically determines 
whether single or double density is in place. 

•Software select single or double density. 

•Phase-locked-loop and write precompensation for reliable 
data recovery and storage. 

•On-board phantom bootstrap PROM is disabled after boot- 
strap operation so all 64K memory address space is available 
to user. 

•DMA in single or double density permits multi-user operation. 
•Extended addressing provides 8 extra address bits, permitting 
direct transfer anywhere in a 16 megabyte address range. 
•Select up to 4 drives, single or double sided. 

•New BIOS for CP/M included on single-density diskette. 
Assembled and Tested $425 




REVOLUTION 

By Merl Miller 


The views and opinions in this column are those of the author 
and not necessarily those of the magazine or its staff. 


Last month I mentioned that we were going to take a slightly differ- 
ent approach in this column. Instead of focusing on artificial intelli- 
gence alone, the emphasis would shift to the future aspects of tech- 
nology. Before we can really understand the future, we must under- 
stand something about the past; so we will go into the distant past 
(for microcomputers) to 1 970. This is a good starting point because 
the last decade probably was the start of the second industrial revolu- 
tion. Just as the steam engine freed man from mundane physical 
labor, the microprocessor will free man from mundane mental labor. 

An important point must be made here about microprocessors. 
I The microprocessor is a product of the semiconductor industry, and 
'consequently the microcomputer is an outgrowth of the semicon- 
ductor industry — not the computer industry. Until Hewlett-Packard 
came out with its HP-85 in January of 1980, no large computer 
company had a competitive entry in the field. To get a clear picture 
of what has happened in this field, and what is likely to happen, we 
will take a brief look at the semiconductor industry. 

The integrated circuit was developed by Texas Instruments in the 
late 1 960’s. As a result of this new technology, called large scale in- 
tegration, a variety of sophisticated applications were developed. 
The most important was, of course, the microprocessor; but devel- 
opment of the microcomputer was just as dependent on another 
application — semiconductor memory. The microprocessor changed 
the digital design process so much that semiconductor manufac- 
turers began to wonder if they could sell compatible memory. 

Even though Intel developed the first microprocessor in 1971, it 
wasn’t until 1975 that the first microcomputer was developed by 
MITS. This development was due partially to memory. Although 
many microcomputers used a variety of 1 K static RAMs in 4K or 8K 
configurations, there was a real push to use the newly developed 4K 
dynamic RAMs. Intel’s third microprocessor, the 8080, quickly be- 
came the small computer standard, but before long, Zilog’s Z-80 
started to take over the market. The Z-80 now dominates the small 
computer market — partially due to Radio Shack choosing it for 
the TRS-80. 

All this has come about as a result of some really innovative ad- 
vances in circuit technology. Things like integrated injection logic 
and ion implantation have had, and will have, significant impact. 
You might ask what all this “ion-whatever” has to do with it. I think I 
can illustrate the importance of these things with a simple example. 

In 1972 Professor Nick Holoynak of the University of Illinois 
showed me a little blue card with red arrows on it that demonstrated 
a new technology. This new technology, developed at Bell Lab by 
some of his former students, was simply referred to as magnetic do- 
mains, or later as magnetic bubbles. Magnetic bubble memory is 
currently the “hottest” new enhancement to small computers. 

It took nine years for it to reach a point of acceptance, so the time 
lag is significant. If we keep a close watch on all developments such 
as this in the semiconductor industry, we may be able to develop 
some useful theories about future development. 

Technological advances are not controlled solely by the develop- 
ment of new technology. Economics can be more important than 
technology. The shakeout in the microcomputer industry has 
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already begun as many pioneer companies find it tough going and 
go out of business. These considerations will become increasingly 
important as all segments of the industry grow. 

Semiconductor manufacturers have made their money by designing 
microprocessors and other devices that are suitable for a variety of 
applications, the microcomputer being just one of these. The micro- 
processor in a $600 microcomputer costs the manufacturer less than 
$20. No semiconductor manufacturer could survive on that alone. 

This summary of some of the developments of the 70’s is at best very 
sketchy, but hopefully it gives us a starting point. I had planned to stop 
with this simple discussion, and leave the future for other installments; 
but let me diverge into something I have a great deal of interest in. 

You have probably heard or used the expression, “My mind was 
a total blank.” This is, of course, impossible. We are always thinking 
of something. Have you ever tried thinking of nothing? It is kind of 
strange. If you have never tried it, do it now. What do you “hear”? 
. . .a variety of little voices saying, “I’m not thinking of anything.” 

Psychologists disagree about what is actually going on, but they 
do agree that there is some kind of electrical activity. This electrical 
activity can be measured by a device called an EEG. But the EEG 
won’t tell you anything about the electrical activity, just *hat it is hap- 
pening. This happens much the same way that an oscilloscope tells 
you that a computer is producing signals. 

It has always been my theory that the human brain operates in 
some combined analog/digital mode that is traceable. If it is trace- 
able, it should be decipherable. If we can decipher it, we can use it. 
Imagine the capabilities a person would have if there could be a 
direct mind to computer link. Let’s just use one example. 

If a paraplegic could be connected to this kind of device, he could 
function entirely on his own. Imagine what it could mean to man- 
kind. Take the example of the brilliant physicist Stephen Hawkins. 
He helped develop many of the theories about black holes, yet he 
has cerebral palsy, and can barely speak — let alone make himself 
understood. His contribution to mankind has already been enor- 
mous, but it could be enhanced by this kind of communicative link. 

There are a myriad of other applications, and there are some 
moral and ethical questions that need to be addressed; but I’ll leave 
all of that to another time.D 


The Independent Newsletter 
of Heath Co. Computers 

The independence of Buss is an important element of its 
significance to users (and prospective users) of Heath Co. 
computer products. Since the newsletter is not a company- 
controlled publication, Buss can deal with the weaknesses— 
as well as with the strengths— of Heathkit® computers. 

Buss stresses the increasing variety of Heatl^compatible 
hardware and software from other vendors. Buss is not 
affiliated with any of these, and does not depend on income 
from ads: Buss has to please only its readers . There are now 
over 2500 of these; candid accounts of their experiences 
with Heath® systems are a valuable feature of Buss . 

Reader discoveries and exclusive Buss reports save sub- 
scribers hcadaches~and money. That’s the proven record of 
three years of publication. So Buss can guarantee a full 
refund any time you’re not satisfied. 

Recent issues have included: 8 M disks under development 
for the H8 and H89 • H89 modification kit for standard 
CP/M • Improvements in H14 printing • $150 Pascal for 
HT-11 • H9 upgrade kits • Product plans for the 80s • 64K 
RAM for H8 • HDOS software under $40: Z80 assembler, C 
compiler, H89 screen editor « 

Between issues Buss subscribers have another way of 
getting up-to-date information: a phone number to call for 
a recorded bulletin. 

Buss is mailed first class (by air mail outside North 
America). You have the choice of starting with the latest 
issue or available back issues (about 12). Payment must be 
in U.S. dollars payable on a U.S. bank. 

Issues: 12 18 24 

U.S. & Canada $ 9.98 $14.65 $17.90 

Overseas $15.00 $20.00 $25.00 

Buss 

325-A Pennsylvania Ave., S.E. 

Washington, DC 20003 

CIRCLE INQUIRY NO. 6 



PLUGBORDS OFFER MORE. 

ving bus patterns ® Easy to w ' re hole anc * P at * 

ir\c+c Ri cnlrloi' tarminalc I V ^ J I A OAO'' rliomatar h/-\lac nn 


Unique time saving bus patterns 
Press-fit wrap-posts & solder terminals 
Many board and contact sizes 


Easy to wire hole and pad patterns 
.042" diameter holes on .1" grid 
P.C. plug or flexcable connections 


4493-1 ANY DIP, $23.88 Accepts 
all DIPs. Offset power and ground 
planes. 36/72 contacts. 4.5” x 9.6” 
(6.5” also available). 22/44 contacts 
also offered in both sizes.- 

8804 ANY DIP, $21.95. Accepts 
all DIPs. Offset power and ground 
planes, 50/100 contacts spaced .125.” 
S-1 00 size. * 

4112-5 PAD BOARD, $12.23. Pad 
per 3 holes. Ground p lane on back- 
side. 4.5” x 4.5” or 4.5” x 6.5” or 
4.5” x 9.6”. 22/44 contacts spaced 
0.156”. 

8802-1 PAD BOARD, $23.99 Pad 
per 2 holes, each side, peripheral 
buses. 50/1 00 contacts spaced at 
.125”, S-1 00 size. * 

8801 PAD BOARD, $21.04 Pad per 

each hole, each' side, peripheral buses. 
50/100 contacts at .‘1 25”. S-100 size.* 

8801-1, $15.22. No pads — just holes. 
50/1 00 contacts at .125”. S-1 00 size. 

*S-100 size is 5.3” high by 10” wide. 
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VECTOR ELECTRONIC COMPANY FULL LINE OF SUPPORTING PRODUCTS: Card teges and enclosures for all Plugbords, mating 


12460 Gladstone Avenue 
Sy/mar, California 91342 


receptacles, interconnect products. 

Prices subject to change without notice. 


Phone (213) 365-9661 
TWX (910) 496-1539 
Send for new data. 


Patented Vector PI 84 I ool is three 1 1 1 vies faster for inter- Hi ' _ .. 
connecting wrap>-post desic ns. $30.00. 

Our toll-free number whicn can be used by customers outs de of .California is 800-423-5659 


MAY 1980 


CIRCLE INQUIRY NO. 89 


INTERFACE AGE 63 




By Roger Garrett 
Contributing Editor 

1 — , . — — . . .. . , j 


WHAT S A FEINBERG? 




This is a Feinberg. Surely you remember feinbergs. They were those 
little handheld all-purpose medical diagnostic tools which Dr. McCoy 
would hold over his patients on the Enterprise for a few seconds, 
look at the readout, and confidently prescribe a cure. While this one 
is not all-purpose and is not quite as small as those miniature salt 
shakers used by McCoy (and by the way, they were actually salt 
shakers) it does fulfill a medical need and only requires currently 
available technology. Essentially it is an intelligent stethoscope. 

At the top is a graphic readout made of 32 by 64 element LED 
array. Similar, albeit smaller, arrays are used on the multitude of elec- 
tronic games which invaded the U.S. last Christmas. This is used to 
display the heartbeat as a time/amplitude graph just as it would 
appear on the CRT or strip chart of an electrocardiograph. The 
microprocessor controller would appropriately scale the graph so it 
is most easily read and could also position it so that the major 
amplitude spike always appears near the center, rather than moving 
across the display as with an EKG. 

Below the graphic display is an alphanumeric readout with perhaps a 
six character capacity. In normal use this would simply display the 
heartbeat rate as beats per second (hence the “bps” below the dis- 
play). This function is easily handled by the microprocessor by tak- 
ing the average time between beats for the last several beats. 

The speaker in the center of the device does not, as you might ex- 
pect, provide an amplified output of the heartbeat. The doctor or nurse 
can “see” the heartbeat on the graphic display so there is no need to 
hear it. Indeed, more information can be gleaned from looking at a 
visual representation of the heartbeat than from listening to its sound. 
Rather the speaker is used as an alert device. More on that in a moment. 

The ON/OFF/SENSOR SELECTOR switch allows the user to select 
one of three input sensors, i.e. he selects where the heartbeat sound 
is coming from. There are three possible sources. Sensor A is at the 
bottom of the unit and sensor B is on the back. When C is selected, 
it means the sound information is coming in from an external sensor 
plugged into the side of the unit. Each of these sensors is essentially a 


microphone. The unit contains a simple amplifier circuit and an analog- 
to-digital converter to change the sound wave form of the heartbeat 



In its simplest application the user puts the selector switch in position 
A, thereby selecting the sensor at the bottom of the unit. The device 
is held in the hand as shown here and the sensor is pressed against 
one of the patient’s pulse points such as the upper left rib cage just 
over the heart or the wrist. The graphic display comes on immediately 
and in a few moments the bps display shows beats per second. 



That is rather simple, however. Here we have an application 
where the device really shows its worth. Assume the patient has 
been in an accident, or is susceptible to heart attacks, or for any 
other reason requires constant monitoring of his heart. We simply 
select sensor B (on the back of the unit) and strap it to his wrist. We 
don’t have to keep looking at the readouts because the unit itself 
monitors the heartbeat. Remember that we have a microprocessor 
inside there. It requires only a relatively simple piece of software 
(easily implemented in ROM) to detect danger conditions such as 
weak pulse, lost pulse, B-frib (that’s when the heart flutters instead of 
beating), and so forth. That's what the speaker is for. It is used to 
signal the doctor or nurse that a danger condition has occurred. 
Each condition has a unique tone or series of tones associated with it 
so that the doctor can immediately recognize the symptom without 
constantly monitoring the patient’s heartbeat himself. Perhaps the 
danger condition could even be spoken by the device since voice 
output technology is currently available at reasonable cost. 

Now what do you suppose that little keypad is for at the bottom of 
the unit? Let’s give one of these devices to the nurse as he makes his 
rounds to the hospital wards. At each patient he has to take their pulse 
and record it on the chart. That’s what is done now, but it’s slow and 
tedious and more and more hospitals are keeping patients’ records on 
computers rather than on handwritten charts. With our device the 
nurse types in the patient’s I.D. number via the keypad, holds the 
sensor portion on the patient’s wrist for half a minute or so, and goes 
on to the next patient. The unit remembers everyone’s readings and 
when the nurse gets back to the records department he plugs it into 
the computer, via the I/O channel on the right side of the unit, and 
all of the readings are transferred to the appropriate patient’s records. 

These units should be inexpensive enough ($20 to $30 I would 
expect) that individuals could own their own. A person susceptible to 
heart problems could keep one in his pocket with an external sensor 
pasted to his chest over his heart. He could then have constant 
monitoring and would easily know when he is over-exerting himself. 

Since this feinberg requires only readily-available hardware and 
relatively simple software, all that is necessary now is for some 
community-minded company to invest some development funds 
and get it into production. □ 
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The new name in 
business microcomputers. 
The trusted name in quality. 
Zenith Data Systems. 



Zenith Quality. Zenith, a company 
dedicated to providing quality, trouble-free 
products is now committed to developing 
and supporting a full line of soundly- 
engineered, arfordably-priced 
microcomputer business systems. 

Complete Business Systems. Representa- 
tive of Zenith Data System's commitment 
are 8 and 1 6 bit m icrocomputer systems and 
video display terminals. Combined with an 
extensive array of currently available 
software packages, these systems can be 
used on a wide variety of business applica- 
tions including word processing, accounts 
receivable, accounts payable, inventory 
control, and much/much more. 


New Electronic Typing System. Zenith 
Data Systems introduces low-cost word 
processing at its best. Actually priced one- 
third to one-half less than most popular word 
processing systems. Easy to learn? 95% of 
the know-how is built into the system itself. 
And a short computer-aided “self-taught" 
course trains your typists quickly, in your 
office. 

Zenith Data Systems, another example of 
why at Zenith “the quality goes in, before the 
name goes ori." 

SEE US AT THE NCC SHOW— BOOTH 
NOs. 118-121! Or for information call Toll 
Free 800-331-1750, Op. #80. In Oklahoma 
call 800-722-3600, Op. #80. 
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By Howard H. Rothman 


Connecticut Information Systems Co. 


218 Huntington Road, Bridgeport, CT 06608 


Imagine walking past a shop win 


dow and seeing a large color TV in 
the window. The TV is broadcasting 
the following message in big, color- 
ful letters: Stop! We have gorgeous 
bathing suits on sale today! Get one 
before they’re gone! Next, imagine 
that the ad disappears and you see a 
model, wearing a bathing suit, plunge 
into a wave at the beach. A moment 
later, the swimming model dis- 
appears and an on-screen message 
announces a sale on shoes tomorrow. 
The ads continue and, sooner or 
later, you’re tempted, and walk into 
the store. 

You have just experienced the 
possibilities of advertising opened up 
by the personal computer. Such com- 
puters, with excellent graphics cap- 
abilities, like the Apple, are now avail- 
able, and storekeepers, trade-show 
exhibitors, hotels, etc. can use them 
for advertising. The possibilities are 
limitless. However, it would be nice to 
see a sample of such advertising first- 
hand, to appreciate the potential. 

This article describes a simple ad- 
vertising program which Connecticut 
Information Systems Company sells 
for the Apple computer. It’s called the 
SCROLLING WONDER, and it illus- 
trates several important advertising 
concepts. 


^ erW % 

with the 

Apple Computer 


Illustration by Samantha Lee 








Before we discuss the SCROLLING WON- 
DER, however, it might be wise to explore 
some rules of advertising, to understand 
how they are embodied into the program. 
Rule 1 is: Expose ads to those who are 
most likely to buy. 

It’s a very simple rule, and it is observed 
well by advertising via a computer in a re- 
tail-store environment. The reason is that 
people in a shop are either in the habit of buy- 
ing there or are considering doing so. If they 
are in the habit of buying there, giving them 
a good reason to make one more purchase 
should meet with little sales resistance. If they 
are simply considering a purchase, 
it is easier to conclude the buy- 
ing at that particular site than to 
go elsewhere. 

Even if the ads are broadcast to 
passers-by, via color TV sets in 
store windows, the probability of 
purchase will be high, just because people 
will find the purchasing outlet so close at hand. 
Contrast the computer ad with media ads: 
The media broadcast the message far and 
wide, to a vast audience, many of whom are 
not even interested in the store or its prod- 
ucts, or who might find the store too distant 
to be worth traveling to, even if they had 
some inclination. 

Rule 2 is: Make ads as attention-getting as 
possible. 

Such a rule is again observed by an adver- 
tising system based on the Apple computer. 
The Apple can draw pictures in color and 
can make them move. Pictures, color and 
movement all help to attract attention. 

Rule 3 is: Make ads timely and accurate. 
Timeliness is especially important in adver- 
tising. A storekeeper should advertise his 
product when it is on his shelves, not 
before it arrives, or after it is exhausted. 
Media ad schedules often lock the adver- 
tiser into a timetable that does not coincide 
with delivery. Moreover, items often sell 
out while ads are still running, and money 
is thus wasted there too. In addition, prod- 
ucts which are “fresh” when they arrive 
may no longer be fresh several days later, 
making the ads inaccurate. 

Computer-based ads have the potential 
for observing Rule 3 much more readily, 
because the ads needn’t be displayed by the storekeeper until 
the goods arrive. Also, the ads can be instantly terminated 
when the shelves empty. Moreover, as the condition of the 
remaining merchandise changes with time, the ads can be 
effortlessly altered both with respect to price and description. 


An additional point worth considering is that the store- 
keeper has complete control over ads at all times so as to 
prevent errors and omissions. 

SCROLLING WONDER 

First, it should be pointed out exactly what the SCROLL- 
ING WONDER does. It takes up to four brief slogans and 
“pops” them onto the screen from below. The slogans are 
popped on in random order, with random vertical spacing 
between them, random placement from side-to-side, and 
they flash at random. 

The slogans drive upward, and create an impression simi- 
lar to bubbles rising to the top of a fish tank. Since the letters 
employed here are standard Apple characters, they are too 
small to be seen from a distance. Thus, this program cannot 
be effectively used in shop windows, but it works well inside, 
especially at points of sale, i.e., cash registers. 

At the cash register, the customer stands right near the 
screen, and sees the messages easily. If the messages urge 
him to pick up extra items before leaving the store, he often 
will do so. The ad system creates the buying impulse. 

The ad system illustrates Rule 1: Ads are presented to 
those most likely to buy. In this case, the ad viewer is some- 
one standing at the cash register with his money ready. 

Next, the ads are attention-getting, illustrating Rule 2. 
They are moving, and therefore are eye-catching. More- 
over, they are presented randomly. The viewer doesn’t 
realize that there are only four ads. He usually watches at 
least a dozen presentations before he appreciates that they 
are repetitive. 

Third, the colorful “grand finale,” which is interposed 
between runs of slogans, serves to again attract the viewer’s 
attention if he has tired of the slogans. He thinks that some- 
thing new is starting, but actually it’s a prelude to another 
batch of similar slogans. Nevertheless, the prelude causes 
the viewer to briefly pay attention when the slogans resume, 
proving the attention-getting character of this program. 

Statements 194 through 200 are the “meat” of the pro- 
gram. They are the actual statements which print the ads. 

The SCROLLING WONDER is a simple program, and 
does not begin to explore the full potential of computer- 
based advertising, which is only in its infancy. The sole place 
in the United States where its advantages are presently 
applied and widely appreciated is at Times Square in New 
York City. There, a giant electric sign (composed of colored 
light bulbs) high up on a skyscraper broadcasts images and 
messages to thousands of viewers each day. 

Every imaginable type of goods and services is adver- 
tised, from Broadway shows to airline flights to liquor and 
TV sets. The advertisers presumably find such ads highly 
profitable, since the same ones use the service year after 
year. The computer controlling the displays is a small mini 
produced by DEC. 

There is no reason why computers cannot perform the 
same service for small businesses. It only requires enterpris- 
ing programmers to produce the software. □ 
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PROGRAM LISTING 

2 CALL -936 l TEXT t VTAB 1 

4 DIM SAY1$( 255 >*SAY2$< 255 >»SAY3$ 

( 255 5fSAY4$( 255 ) 

5 INPUT "PLEASE TYPE YOUR STATEHEN 
T AND HIT RETURN? "»SAY1$J PRINT 

6 INPUT "PLEASE TYPE STATEMENT 12 
AND HIT RETURN: "»SAY2*J PRINT 

7 INPUT "PLEASE TYPE STATEMENT S3 
AND HIT return: "jSAY3$: PRINT 

8 INPUT "PLEASE TYPE STATEMENT *4 
AND HIT RETURN: %SAY4$: CALL 
-936 

10 QUICK3= ABS ( RND (40- LEN( 

SAY3$ ) ) 5IQUICK4- ABS ( RND 
(40- LEN( SAY4$ ) ) > 

11 GUICK1= ABS ( RND (40- LEN( 

SAY1$ ) ) ) 

12 GUICK2= ABS ( RND (40- LEN( 

SAY2$ ) 5 ) 

13 G- RND (2)1 IF G=1 THEN POKE 
50 j 127 

14 CHCE= RND (45: IF CHCE=1 THEN 

300 

15 CHCE= RND (4>: IF CHCE=2 THEN 
310 

16 CHCE= RND (4>: IF CHCE=3 THEN 
320 

20 TAB (GUICKi+1): PRINT SAY1$ 

35 POKE 50 s 255 

36 TIMES= RND (5) 

37 FOR X=1 TO TIMES 

38 PRINT 

39 NEXT X 

41 PAUSE=0 


42 PAUSE=PAUSE+1 
44 IF PAUSE <200 THEN GOTO 42 
50 C0UNT=C0UNT+5 
60 IF COUNT>200 THEN GOTO 100 
70 GOTO 10 
100 COUNT=OJ GR 
105 FOR V1=0 TO 39 
110 HUE= RND (16) 

112 COLOR=HUE 

113 IF HUE=0 THEN GOTO 110 
120 HLIN Of 39 AT VI 

130 NEXT VI 

160 FOR H1=0 TO 39 

170 HUE= RND (16) 

172 COLOR=HUE 

175 IF HUE=0 THEN GOTO 170 
180 VLIN Of 39 AT HI 

190 NEXT HI 

191 NUM=NUM+1 

192 IF NUM<6 THEN GOTO 105 

193 NUM=0 

194 TAB ((40- LEN(SAYl$))/2>: PRINT 
SAY1$ 

195 TAB ((40- LEN(SAY2$))/2>: PRINT 
SAY2$ 

196 TAB*”( < 40- LENCSAY3$))/2>: PRINT 
SAY3$ 

200 FOR T=1 TO 1500 : NEXT TJ TEXT 

: CALL -936J GOTO 10 
300 TAB ( QUICK2+1 ) 

302 PRINT SAY 2$ 

304 GOTO 35 

310 TAB ( QUICK3+1 ) 

312 PRINT SAY3$ 

314 GOTO 35 

320 TAB ( QUICK4+1 ) 

322 PRINT SAY4$ 

324 GOTO 35 



CM -600 
Circuit 
Mount 


NEW CM-600 SOLDERLESS PROTOTYPE BOARD 

CM- 600 is a unique system for solderless construction of circuit prototypes, useful to 
both engineers and hobbyists. The CM-600 is a neoprene board 4|" (114mm) x 6" 
(152mm) with 2280 holes on .100" (2.54mm) centers. Standard components 
including DIP’S are mounted by simply inserting leads into the holes in the long life 
neoprene material. Interconnections are easily made using 20 or 22 AWG(0,8 or 
0,65mm) wire jumpers. Positive contact is assured by the elasticity of the hole, which 
compresses the leads together. To remove components or leads, simply pull out. This 
facilitates easy circuit changes making it ideal for breadboarding experimental 
circuits. CM-600 also features numbered rows and columns for easy reference. 
Accessory Kit RW-50 contains 50 pcs of AWG 20(0, 8mm) insulated jumper wires of 
assorted lengths from |"(13mm) to 4" (100mm). Both ends are stripped and bent 90° 
for easy insertion. In stock directly from 

OK Machine fi* Tool Corporation 

3455 Conner St., Bronx, IT. Y. 10475 U.S.A. 

Tel. (212) 994-6600 Telex 125091 

. * Minimum billings $25.00, add shipping charge $2.00 

New York State residents add applicable tax v 
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By Charles J. Jacobus 


Although I use my microcomputer for business 
accounting, I have often wished I had an effective 
word processor. But I have not been able to justify the 
cost of about $1,000 to buy one for my limited use. 

So in my spare time I worked on the program 
RPTWORD, which is designed to word process ASCII 
saved, program format word files. 

WRITING AND EDITING THE TEXT 

Instead of developing an intricate word input program 
or routine with provisions for adds, deletes, moves, 
editing, etc., I simply create my text using program writ- 
ing format. In other words, in AUTO or by hand, I num- 
ber each line of text, type a quote mark to hold all lower 
case and punctuation in place, and then type text. 

Usually at the time of writing I insert the printing 
format symbols used by the report writing program, 
but these can be added or cleaned up in the editing 
process, too. Using this method of text preparation I 
have all the power of MITS BASIC program editing at 
my disposal. 

The report writing, RPTWORD, inputs lines of text 
from the disk file as A$, and concatenates A$ to the 
back of B$. The first 60 characters (or less if the line is 
indented) of B$ are processed for printing. 


Since in MITS BASIC strings are limited to 255 char- 
acters, the length of the B$ + A$ must always be less 
than 255 or an Out of String Space Error will result. 
Therefore, the typed input strings, later to be handled 
by RPTWORD as A$, must be less than 255 - 60 = 
195 characters long. 

As a practical matter, if you type on an 80 width 
screen, two lines of typing per program line number 
works well and occasionally you can afford to spill half 
way into the third line. But if you crowd too much, you 
have no room to add text inside a line using the EDIT 
command, and you may have to move part of the sen- 
tence to a new line number. 

Although it is often convenient to type a single sen- 
tence to a program line number, that is not necessary. 
RPTWORD does not care whether input strings (A$) 
are complete sentences. It always inserts a null space 
between the B$ and the A$ when it joins them. 

Another advantage of this system, besides its sim- 
plicity, and the power of the MITS BASIC editing tools, 
is the ability to LIST or LLIST the text entirely or by 
groups of line numbers for editing. If the text is long, it 
will be best to LLIST it so line numbers and format 
symbols appear. 



uniformly by using the symbol #. See the examples of 
letter text format and printed out. 

The program turns and numbers pages. It right justi- 
fies, if directed, adding additional spaces between words 
starting at the right end. The program will single space 
or double space lines as directed by the operator. 

The text file disk is put on drive 1, and the address 
list, if used, is put on drive 0. This arrangement can 
easily be changed, of course, but my customer, ven- 
dor, and chart of account files are all kept on a 
separate disk. 

NAME AND ADDRESS LISTS 

The program will address each form letter using a 
list of names and addresses called by the file name 
CL$ if put in by the operator when prompted. If letters 
are to be written by the computer but addressed later 
by hand, a RETURN entered by the operator when 
prompted will simply leaye space in the printed letter 
for the name and address. 

The address file is another ASCII saved program 
type file. It is fielded as: 1234 ’Customer Name, 
Address, City, State/zip. See the example customer 
list. Figure 4, and how it resides on disk. You will see 
that each customer has a four digit, integer number. I 
have number groups for customers and vendors set 
up in alphabetical order. I like to put customer lists, 
vendor lists and charts of accounts in an ASCII format- 
ted file because they will sort automatically in memory 
as additions or changes are made, and thereby I save 
considerable work. 

In all fairness I want to tell you one of the minor dis- 
advantages of typing text in program format. Occa- 
sionally you will forget to put the quotation mark in 
after the line number. If that happens, and you save 
the program/text in ASCII, a Syntax Error will appear 
when the bad line is reached upon loading. In- 
complete loading of the text results. But this situation 
can be saved by use of the little FIXASCII program. 
The FIXASCII program is listed with built-in instruc- 
tions for its use in Figure 5.G 


Another alternative is to make a choice in RPTWORD 
to print the text as it will appear in final form except the 
text line numbers appear in the right margin. Figure 1 
shows an edited text. This is particularly helpful at a 
final stage to spot errors in the formatting symbols of 
the text. 

ORGANIZING THE TEXT FILES 

The amount of text you may have in one disk file will 
be limited by the size of your memory. My MITS 
8080b has 56K, and about 20K of that holds BASIC. 

So each file of text I type has to be less than 36K. This 
entire article only took about 10K, but suppose you 
write something longer, like a book? In that case it is 
better to make each chapter a file, and give them file 
names such as A1, A2, A3, etc., in the order they will 
appear in the text. 

RPTWORD is presently designed to go to successive 
chapter files as required. The program will take any 
(egal file name (eight characters) for a single file job, but 
presently uses the systerr| of a letter followed by up to 
four numbers for successive or chapter type files. This 
system is easily changed by the user, and is to be found 
in the program section ‘Next File/Chapter Routine’. 

THE REPORT WRITER PROGRAM 

RPTWORD prints artic es, reports, or letters in the 
usual format of each. When printing articles or reports, 
you will want to change the strings F$, G$ and H$ 
near the beginning of the program to insert your own 
name and address. 

The remarks at the beginning of the program ex- 
plain the text symbols. Figure 2 is the actual text of a 
letter employing most of the symbols. That same letter 
is shown in Figure 3 as it was printed by RPTWORD. 

When printing letters, letterheads in either con- 
tinuous form or single sheets can be used. In the latter 
case, the program stops each time a single sheet is 
finished. The closing salutation of a letter is not auto- 
matic. It rpust be typed into the text, but is indented 
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A REALLY SHORT AND SIMPLE WORD PROCESSOR 
By 

Charles J. Jacobus 
Although I use my nlcroconp'ute 
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accounting, 1 have often wished I had an effective word 
processor. I have not been able to justify the cost of 

about $1,000 to buy one for my limited use. 

So In my spare time I worked on the program RPTWORD 
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40 

50 

60 

70 

70 

80 

80 

90 


10 'FILE NAME ,, CUSTLETT” 

20 "Dear Slrs:& 

30 "‘It has been a month since HexaDec Equipment Co. sold Its 
40 "assets to Brown Company, 

50 "and your account with us Is now over 60 days old. & 

60 " * I f there Is a problem with the account or If your cash situation Is sucl 
70 "that your payment Is delayed, we would appreciate hearing from you 
80 "promptly on It. 6 

90 "‘Our objective, of course, Is to obtain full payment of your account as 
100 "quickly as possible, and we will most appreciate your early remittance. < 
1 10 "\\#Yours truly,* 

120 "IHEXADEC EQUIPMENT CO. & 

130 "\\#Charles J. Jacobus* 

140 "#Presldent& 

150 "CJJ/ccJ 

Figure 2. Text of a letter typed as a program and 
saved in ASCII. 
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100 
110 
no 
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Dear Sirs: 

It has been a month since HexaDec Equipment Co. sold 
1 1 8 assets to Brown Company, and your account with us Is now 
over 60 days old. 


these can by added or cleaned up In the editing process, 
too. ‘Using this method of text preparation I have all the 
power of MITS Basic program editing at my disposal. See 
Insert #1 for an explanation of the MITS Basic editing 
provisions. . 


130 

130 

130 

140 

140 


Figure 1. Example of edited text with file line num- 
bers in margin. 


If there is a problem with the account or if your cash 
situation is such that your payment is delayed, we would 
appreciate hearing from you promptly on it. 

Our objective, of course, is to obtain full payment of 
your account as quickly as possible, and we will most 
appreciate your early remittance. 


Yours truly, 
tfEXADEC EQUIPMENT CO. 


AIRTHERM MFG CO 
BOX 7039 

ST LOUIS, M063177 


Dear Sirs: 


5 - 20-79 


Charles J. Jacobus 
President 


CJJ/cc 

Figure 3b. Same letter with address omitted. 


5-23-79 


BULK PETROLEUM CORP 
BOX 427 

PARK RIDGE, IL60068 


It has been a month since HexaDec Equipment Co. sold 
its assets to Brown Company, and your account with us is now 
over 60 days old. 

If there is a problem with the account or if your cash 
situation is such that your payment is delayed, we would 
appreciate hearing from you promptly on it. 

Our objective, of course, is to obtain full payment of 
your account as quickly as possible, and we will most 
appreciate your early remittance. 


Yours truly, 

HEXADEC EQUIPMENT CO. 


Charles J. Jacobus 
President 


Dear Sirs: 

It has been a month since HexaDec Equipment Co. sqld 
its assets to Brown Company, and your account with us is now 
over 60 days old. 

If there is a problem with the account or if your cash 
situation 1 8 such that your payment is delayed, we would 
appreciate hearing from you promptly on it. 

Our objective, of course, is to obtain full payment of 
your account as quickly as possible, and we will most 
appreciate your early remittance. 


CJJ/cc 

Figure 3a. Letter with address and single spacing. 


Yours truly, 

HEXADEC EQUIPMENT CO. 


CJJ/cc 


Charles J. Jacobus 
President 


Figure 3c. Same letter with double spacing and right 
justified. 
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Meet two new Printers from Anadex= 

Resolutionary! 



Introducing two totally new alphanumeric line 
printers from Anadex - Models DP-9500 and 
DP-9501 - featuring 132/175 or 132/220 columns, 
respectively. 

Both models employ a new, Anadex-manu- 
factured 9-wire print head with 150 million 
character life (optionally, 650 million) that makes 
them ideal for high-resolution printing require- 
ments including high-density graphics where 
print quality and reliability must go hand in hand. 

The full standard 96 character ASCII character 
set, including descenders and underlining of all 
upper and lower case letters, can be printed bi- 
directionally on up to 5 crisp copies at speeds 
up to 200 CPS. Adjustable-width tractors, 
accommodating paper from 1.75 to 15.6 inches 
wide, allow the printers to adapt to your 
application. 


The three ASCII compatible interfaces (Parallel, 
RS-232-C, and Current Loop) are standard in 
every printer; so interfacing is usually a matter 
of “plug it in and print.” With simplified inter- 
facing, the printers also feature sophisticated 
communications capability including control of 
Vertical Spacing (6 or 8 lines/inch), Form Length 
and Width, Skip-Over Perforation, Auto Line 
Feed, and full point-to-point communications 
capability. 

Other standard features are a 500 character 
FIFO buffer (optional, an additional 2048 char- 
acter buffer), shortest distance sensing logic, 
self test, and replaceable ribbon cartridge with 
6 million character life. 

For complete details, attractive OEM pricing, 
and a demonstration, contact Anadex today. 


A 


ANADEX, INC. • 9825 DeSdto Avenue • Chatsworth, California 9131 1 , U.S.A. • Telephone: (213) 998-8010 • TWX 910-494-2761 

ANADEX, LTD. t Dorna House, Guildford Road • West End. Woking, Surrey GU24 9PW. England • Tel: Cholpham (09905) 6333 • Telex: 858762 ANADEX G 
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PROGRAM LISTING 

10 'PROGRAM NAME " RPTWORD" 10/15/78 CHARLES J. JACOBUS - MESQUITE - TX 75149 
20 ' 

30 'A PROGRAM TO PRINT LETTERS OR REPORTS FROM AN ASCII SAVED PROGRAM 
40 'TYPE SEQUENTIAL FILE. 

50 ' 

60 'TEXT SYMBOLS: & AT END OF PARAGRAPH-PUTS IN NULL LINE AFTER THIS LINE 

70 ' * AT END OF PARAGRAPH-DOES NOT NULL NEXT LINE 

80 ' I AT END OF EACH CHAPTER-TURNS PAGE 

90 ' ] AT END OF TEXT-ENDS JOB ( END OF LIST ENDS LETTER JOB) 

100 ' ” AT BEGINNING OF EVERY LINE HOLDS IT LITERAL 

110 ' ~ AFTER " INDENTS 5 SPACES-FOR PARAGRAPH START 

120 ' % AFTER " INDENTS 8 SPACES-FOR SUB PARAGRAPHS 

130 ' # AFTER " INDENTS 40 SPACES-FOR LETTER CLOSINGS 

140 ' > AFTER " SPECIAL INDENT AS TYPED-USUALLY ARTICLE HEADINGS 

150 ' \ AFTER " PRINTS A NULL LINE. 

160 ' THIS SYMBOL CAN BE REPEATED ON THE SAME LINE 

170 ' FOR AS MANY NULL LINES AS ARE DESIRED. IT CAN THEN BE 

180 ' FOLLOWED BY ONE OF THE INDENT SYMBOLS IF DESIRED. 

190 '************************************************************* 

200 CLEAR 1000 : WIDTH 80:ON ERROR GOTO 2120 
210 NU=20000 'MAX NUMBER OF LETTERS TO PRINT 
220 PRINT: PRINT"WORD PROCESSING REPORT WRITER” 

230 PRINT: INPUT"ENTER FIRST FILE NAME TO BE PRINTED " ; N 1 $ 

240 PRINT” ENTER -1- FOR A BOOK OR ARTICLE FORMAT ON 8-1/2x11 COMPUTER PAPER 

250 PRINT" -2- FOR A FORM LETTER ON 8-1/2x11 COMPUTER PAPER 

260 PRINT” -3- FOR A FORM LETTER ON A LETTERHEAD (HAND FEED EACH SHEET) 

270 INPUT A 

280 IF A<1 OR A>3 THEN PRINT" ILLEGAL CHOICE" :GOTO 240 
290 IN PUT "DOUBLE SPACED LINES";DS$ 

300 DS$«LEFT$(DS$, 1) 

310 INPUT"PRINT FILE LINE NUMBERS FOR EDITING"; ED $ 

320 ED$«LEFT$ (ED$ , 1 ) 

330 INPUT"D0 YOU WANT TO RIGHT JUSTIFY";RJ$ 

340 RJ$=LEFT$(RJ$, 1) 

350 IF A-2 OR A-3 THEN 390 
360 IF A* 1 THEN 420 

370 PRINT" ILLEGAL CHOICE. TRY AGAIN." :GOTO 240 
380 ' 

390 INPUT" ENTER FILE NAME OF NAME & ADDRESS LIST";CL$ 

400 INPUT" ENTER DATE TO BE PLACED ON LETTER" ; DT $: GOTO 470 
410 ' 

420 H$-"Charles J. Jacobus" 

430 F$="Box 645" 

440 G$="Mesqui te , Texas 75149" 

450 INPUT"ENTER NUMBER OF WORDS ' IN ARTICLE AS XXXXX";W 
460 ' 

470 0PEN"I",1,N1$,1:IF A=1 THEN 550 'TEXT FILE 
480 IF CL$-"" THEN INPUT"HOW MANY LETTERS DO YOU WANT";NU 
490 IF CL$-"" THEN 550 'DON'T WANT NAME AND ADDRESS LIST 
500 INPUT"IS LIST OF NAMES ON DR#0";Y$ 

510 IF LEFT$(Y$, 1)-"Y" THEN 540 

520 PRINT "CHANGE DISK ON DR#0. THEN ENTER 'CONT'":STOP 

530 UNLOAD 0: MOUNT 0 'REMOUNT DR#0 

540 OPEN"l",2,CL$,0 'LIST FILE 

550 GOSUB 590 'PRINT TOP OF FIRST PAGE 

560 GOTO 980 'GET FIRST LINE OF DATA 

570 ' 

580 FOR K-LCT TO 65 : LPRINT : NEXT 'SPACE TO BOTTOM OF SHEET 
590 IF A<> 1 AND CL$<>"" THEN GOSUB 1970 'GET A NAME & ADDRESS 
600 IF A-3 THEN PRINT" FEED LETTERHEAD-THEN ENTER -C0NT-" : STOP : GOTO 830 
610 IF A-2 THEN 830 'LETTER ON COMPUTER PAPER 
620 ' 

630 '****** PRINT TOP OF SHEET ****** 

640 ' 

650 FOR 1-1 TO 3 '1ST PAGE HEADER FOR ARTICLE 

660 LPRINT : NEXT 

670 IF P>- 2 THEN 730 

680 LPRINT TAB ( 1 0 ) H $ 

690 LPRINT TAB ( 1 0 ) F$ 

700 LPRINT TAB(10)G$;TAB(50) "Approx. Words:" USING"##, ## # " ; W 


1 "CUSTOMER LIST , HEXADEC EQUIP CO.'CUSTLIST' ,5/8/79 

1010 "AIRTHERM MFC CO, BOX 7039, ST LOUI S , M06 3 1 7 7 

1392 "BULK PETROLEUM CORP,BOX 427, PARK R I DGE , I L600 68 

2155 "CUSTOM MFG CO, 1104 UNIT 'F' RIDGE R D , LOM BARD , I L6 0 1 4 8 

3033 "EAGLE MACHINE CO INC, COLLEGE & MARKET STS , INDIANAPOLIS , IN46202 

3348 "FERMONT DIV-DYNAMICS CORP,14l NORTH AVE , BRIDGEPORT , CT06606 

4006 "HIMELBLAU BYFIELD AND CO, 161 7 N 31ST ST, MELROSE PARK,IL60160 

5005 "W A KRAFT CORP,308 N HARVARD ST , BOSTON , MA02 1 34 

5905 "MAGNATROL VALVE CORP,67 FIFTH AVE , HAWTHOR NE , N J07 50 7 

7103 "PERFEX CORP.500 W OKLAHOMA AVE , MILWAUKEE , WI 53207 

7603 "GENERAL INDICATOR-REDCO DIV,BOX M 9 1 , YORK , PA 1 74 0 5 

7642 "RUSSELL CO INC, 115 MESSINA DR , BRAINTREE , MA02 1 85 

8088 "SERVICE ENGINE CO, 5825 W OGDEN AVE , C ICE RO , I L606 50 

9401 "H S WAYSON COMPANY, 1316 67TH ST , EMER Y V I LLE , CA 94 60 8 

9 998 "NAME( 2 8) .ADDRESS (2 5) ,CITY(1 5) , ST/ ZIP 


Figure 4. Customer List typed as a program and 
saved in ASCII. 


10 WI DTH80 ' PROGRAM "FIXASCII" 5-15-79 By Charles j. jacobus 

20 'INSTRUCTIONS: 1. RUN SEARCH OPTION TO INPUT FILE AND READ IT ON THE SCREEN 
USING CONTROL S' TO STOP LISTING AS NECESSARY TO STUDY IT. 
30 ' 2. CHANCE LINE 100 TO MAKE WHATEVER STRING CHANGE IS NEEDED 

TO CORRECT THE SYNTAX ERROR. 

40 ' 3. CHANGE THE FILE NAMES IN THE 'OPEN' STATEMENTS TO SUIT 

50 ' 4. RUN THE FIX OPTION TO CORRECT A RECOPY THE FILE. 

60 ' 5. CHANGE NEW FILE NAME TO OLD FILE NAME AFTER FIX. 

7 0 M****0***MMM***********M******M***M*******M*******M****0MM* 

80 PR INT" ENTER -1- TO SEARCH ASCII FILE FOR SYNTAX ERROR" 

90 INPUT" -2- TO FIX AND RECOPY INTO NEW ASCII FILE";C 

100 IF C<1 OR 02 THEN PRINT" ILLEGAL CHOICE" : GOTO 80 
1 10 IF C-l THEN 140 

120 INPUT"NAME OF NEW FILE AFTER FIX";F2$ 

130 0PEN"0" , 2 , F 2 $ , 1 

140 INPUT"NAME OF FILE TO BE SEARCHED OR C0PIED";F1$ 

150 OPEN" I" , 1 , FI $ , 1 

160 IF EOF(l) THEN CLOSE : PRINT"EOJ ": END 
1 70 LINEINPUT# 1 , CH$ 

180 PR INTCH$ 

190 IF C-l THEN 160 

200 IF LEFT$(CH$,3)-"120" THEN CH$ -M ID$ ( CH$ , 5 , LEN ( CH$ )-4 ) 

210 PRINTCH$ 

220 PR INT#2 , CH$ 

230 C0T0160 


Figure 5. 
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IT’S THE THOUGHT THAT COUNTS 


The Microtek MT-80 looks like a few other 
alphanumeric line printers on the market to- 
day. But there is a difference. 

Our versatile, low-cost MT-80 has been de- 
signed with a more powerful brain resulting 
in more advanced features and more depend- 
able performance. We believe our printer is 
so reliable that we offer you an incredible 
365 days warranty. 

If you want dependable performance, fast 
factory service and a low price, look for the 
Microtek label. The brain behind our printer 
really makes the difference. It’s the thought 
that counts. 

LOADED WITH INNOVATIONS 

• 40, 80 or 120 columns (software select- 
able) 

• Non-thermal paper, pin feed 

• 125 CPS, 70 lines per minute 

• 9x7 dot matrix 

• Vertical format unit 

• 96-character ASCII (upper and lower case) 

• Adjustable forms width to 9V2" 

• Parallel and serial (RS-232C) interfaces 
available 
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MICROTEK 


For more information contact: 

MICROTEK, Inc. 

9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. (714) 278-0633 
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710 FOR 1-1 TO 12: LPRINT: NEXT 
720 LCT-18: P=2:RETURN 

730 LPRINT TAB (10)H$;TAB(62) "Page” ; P '2ND PAGE HEADER FOR ARTICLE 

740 IF FSW® 1 THEN FSW-0 ELSE 790 'SPACE DOWN FOR NEW CHAPTER 

750 FOR 1-1 TO 12 

760 LPRINT 

770 NEXT 

780 LCT- 1 6 : GOTO 810 

790 LPRINT: LPRINT:LPRINT:LPRINT 'SPACE DOWN FOR CONTINUATION SHEET 

800 LCT-8 

810 P-P+ 1 : RETURN 

820 ' 

830 IF P>-2 THEN 930 '2ND OR AFTER PAGES OF LETTER 
840 FOR 1-1 TO 12:LPRINT:NEXT '1ST PAGE FOR LETTER 
850 LPRINT TAB (58) DT $ 

860 LPRINT: LPRINT: LPRINT 

870 IF CL$-"" THEN LPRINT : LPRINT : LPRINT : GOTO 910 
880 LPRINT SPC ( 1 0 ) NS $ 

890 LPRINT SPC ( 1 0 ) AD$ . 

900 LPRINT SPC(10)CY$;", ";ST$ 

910 LPRINT: LPRINT: LPRINT 
920 LCT-22 : P-2 : GOTO 980 

930 LPRINT: LPRINT: LPRINT '2ND PAGE HEADER FOR LETTER 
940 LPRINT SPC ( 1 0 ) DT $ ; " " ; NS $ ; TAB ( 60 ) "Page" ; P 

950 P-P + l 

960 LPRINT: LPRINT :LCT=6: RETURN 
970 ' 

980 ******* GET A LINE OF DATA & PROCESS IT ****** 

990 ' 

1000 IF A$ <> "** THEN 1120 'A$ NOT EMPTY YET 

1 0 A 5 IF EOF ( l ) AND ERSW-1 THEN 1180 


IF EOF ( l ) AND 
IF EOF ( 1 ) AND 
LINE INPUT # 1 , 
IF LEFT$(A$,1) 
V-INSTR(A$," " 
N$-LEFT$(A$ , V) 
IF N% < 1 1 THEN 
A$-MID$ (A$, V+2 
IF LEFT $ ( A$ , 3) 
IF RIGHT $ ( A$ , 1 
IF JSW-1 THEN 


IF B $ = 


THEN 


IF RIGHT $ ( B $ , 1 
IF RIGHT $ ( B $ , 1 
IF LEN (B$ ) <62 
IF LEFT $ ( B $ , 1 ) 


1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 ' 

1420 IF RIGHT$(C$, 1 )« 


A-l 
A> 1 
A$ 

) 


THEN 

THEN 


1850 

1890 


THEN 1010 


:NZ»VAL(N$) 

1010 'DELETE REMARKS OR ANY LOW TEST LINES 
, LEN ( A$ ) -V+l ) 'DELETES LINE NUMBER 
«" " THEN 1010 'SKIP EMPTY LINE 

)-" " THEN A$«LEFT$ ( A$ , LEN (A$ )- 1 ) :GOTO 1100'CLEAN RIGHT 
JSW-0 : GOTO 1160 'A$ FULL, B$ FULL 

B$-A$:A$«"" :JSW«l:GOTO 1010 'FILL EMPTY B$. GET NEW A$ 
)-"&" OR RIGHT$ (B$ , 1 )-" [ " THEN 1160 ELSE 1140 
)«"]" OR RIGHT$(B$, l)""*" THEN 1160 

THEN B$-B$+" "+A$ : A $ = "" : GOTO 1010 'FILL B$, NEW A$ 

-" " THEN B$-MID $ ( B $ , 2 , LEN (B $ ) — 1 ) : GOTO 1160 


: B SW ; 
: CSW> 
: KSW- 


•1:ASW=0:DSW«0:GOTO 1270 
»1 : ASW-0 : DSW-0 : GOTO 1270 
■1 :ASW=0:DSW«0:GOTO 1270 


IF BSW-1 THEN C$-LEFT$ ( B$ , 49 ) : GOTO 1260 
IF CSW-1 THEN C$-LEFT$(B$,31) : GOTO 1260 
IF LEFT$(B$, 1)-"%” THEN C$-MID$ (B$ , 2 , 49 ) : 

IF LEFT$ (B$, 1 ) -"#" THEN C $-M ID $ ( B $ , 2 , 3 1 ) : 

IF LEFT$(B$, l)-"~" THEN C$-MID$ (B$ , 2 , 56 ) : 

IF LEFT$(B$, 1)«">" THEN C $ -M ID $ ( B $ , 2 , 6 1 ) : ASW-0 : DS W-0 : GOTO 1270 

IF LEFT$ ( B $ , 1 ) — "\ "THEN GSW-1 : ASW-0: DSW-0 : B$-MID$ (B$ , 2 , LEN (B$ )-l ) : GOTO 

C$-LEFT$(B$,62) 

L1-LEN(C$) : GOTO 1280 
L1-LEN(C$)+1 

IF L 1 >LEN ( B $ ) THEN B$-"":GOTO 1310 
B $ “MID $ (B$,L1+1 ,LEN (B$) -L 1 ) 


IF RIGHT$ (C$ , 1 )-"&" THEN 
IF RIGHT$(C$, l)®"*" THEN 
IF RIGHT$ (C$, 1 ) - "] " THEN 
IF RIGHT$(C$, 1)*" [" THEN 
IF HSW- 1 THEN 1370 
B $-RIGHT$ ( C $ , 1)+B$ 
C$=LEFT$(C$,LEN(C$)-1) 

IF HSW-1 THEN HSW=0:GOTO 


ASW-1 : HS W = 
DSW- 1 : HSW» 
ESW-1 : HSW- 
FSW- 1 : HS W= 


1610 'DONT RIGHT JUSTIFY 


'****** CLIP OFF PARTIAL WORD & PUT IT BACK IN B$ ****** 

THEN 1610 'SPACE THERE. DONT RIGHT JUSTIFY 


16 1 ( 


1430 IF RIGHT$(C$, 1)<>" " THEN D$=RIGHT$ (C$ , 1 ) : B$-D$+B$ : D$-"" 
:C$-LEFT$(C$,LEN(C$)-1) :GOTO 1430 

1440 ' 

1450 ******* RIGHT JUSTIFY WHEN CALLED ****** 

1460 ' 

1470 IF RJ $ <> "Y " THEN 1610 

1480 IF BSW-1 THEN X-48:GOTO 1520 ') 

1490 IF CSW-1 THEN X=30:GOTO 1520 ' ) SHORTER LINE WHEN INDENTED 

1500 IF KSW-1 THEN X-55:GOTO 1520 ') 

1510 X-6 0 'LENGTH OF FULL LINE 

1520 E$-C $ 

1530 IF RIGHT$ (E$ , 1 ) «" " THEN E$-LEFT$ (E$ , LEN (E$ )-l ): GOTO 1530 

1540 J-LEN(E$) : JS=J: IF J-X THEN 1590 

1550 IF MID$(E$,J, 1)=" " THEN 1570 

1560 J=J-1 : IF J>1 THEN 1550 ELSE 1590 

1570 E$-LEFT$ (E$, J)+" "+RIGHT$ (E$ , JS-J ) : JS-JS+1 

1580 IF LEN (E$ ) <X THEN 1560 

1590 C $ -E $ 

1600 ' 

1610 ******* PRINT A LINE ****** 

1620 ' 

1630 IF GSW-1 AND ED$-"Y" THEN LPRINT TAB ( 75 ) NZ : GSW-0 : GOTO 1810 
1640 IF GSW-1 THEN LPRINT : GSW=0 : GOTO 1810 

1650 IF BSW-1 AND ED$«"Y" THEN LPRINT TAB ( 1 8 ) C $ ; TAB ( 7 5 ) NZ : GOTO 1730 
1660 IF BSW-1 THEN LPRINT SPC(18) C$:GOTO 1730 

1670 IF CSW-1 AND ED$-"Y" THEN LPRINT TAB (40)C$ ; TAB ( 75 )NZ : GOTO 1730 
1680 IF CSW-1 THEN LPRINT SPC(40) C$:GOTO 1730 

1690 IF KSW-1 AND ED$-"Y" THEN LPRINT TAB ( 1 5 ) C $ ; TAB ( 7 5 ) NZ : KSW-0 : GOTO 1730 

1700 IF KSW-1 THEN LPRINT SPC(15) C $: KSW-0 : GOTO 1730 

1710 IF ED$«"Y" THEN LPRINT TAB ( 1 0 ) C $ ; TAB ( 7 5 )NZ : GOTO 1730 

1720 LPRINT SPC(10)C$ 

1730 IF ESW-1 AND A-l THEN 1910 'END ROUTINE FOR ARTICLE 

1740 IF ESW-1 AND (CNT+1)>-NU THEN 1950 'END LETTERS THAT HAVE NO ADDRESS LIST 
1750 IF ESW-1 THEN ESW-0 : CNT-CNT+1 : P- 1 : LCT-LCT+1 : GOSUB 580: 

GOTO 980 'START ANOTHER LETTER 
1760 IF FSW-1 THEN CSW-0 : BSW-0 : LCT-LCT+1 : GOSUB 580:GOTO 980 
'END CHAPTER-TURN PAGE 

1770 IF DSW-1 THEN DSW-0 : B SW-0 : C SW-0 : GOTO 1810 'END PARAGRAPH-NO SPACE DOWN 

1780 IF DS $ = "Y " THEN LPRINT : LCT-LCT+1 

1790 IF ASW-1 AND DS$<>"Y" THEN LPRINT : LCT-LCT+ 1 

1800 IF ASW-1 THEN ASW-0 : B SW-0 : C SW-0 'END PARAGRAPH-SPACE DOWN 

1810 C$-"" 

1820 LCT-LCT+1: IF LCT>-59 THEN GOSUB 580 'PAGE TURN 
1830 GOTO 980 'NEXT LINE OF TEXT 
1840 ' 

1850 ******* NEXT FILE/CHAPTER ROUTINE ****** 

1860 ' 

1870 N-VAL(MID$ (Nl$, 2, 4) ) 'PROVIDES FOR LETTER & 4 DIGIT FILE NO. 

1880 N-N + l : N$-STR$(N) :N1$»LEFT$ (N 1 $ , 1 )+MID$ (N$ , 2 , LEN (N$ )-l ) 

1890 CLOSE 1 :OPEN"I" , 1 ,N1$, 1 : GOTO 980 
1900 ' 

1910 ******* END ROUTINE ****** 

1920 ' 

1930 LPRINT: LPRINT: LPRINT 

1940 LPRINT TAB (33) "*** END ***" 

1950 CLOSE: PRINT"EOJ" : END 
1960 ' 

1970 ******* GET NAME AND ADDRESS FOR LETTER ****** 

1980 ' 

1990 IF CL$-"" THEN RETURN 

2000 IF EOF ( 2 ) THEN 1950 'END OF LIST ENDS PROGRAM 
2010 LINE INPUT#2 , CH$ 

2020 NH$»LEFT$ (CH$, 4) : NH-VAL (NH$) : IF NH<100 THEN 2000 
2030 E-INSTR(CH$," ,") 

2040 NS$-MID$(CH$, 7,E-7) 

2050 F=INSTR(E+1,CH$," ," ) 

2060 AD$-MID$ (CH$, E+l , F-E-l ) 

2070 G- INSTR (F+1,CH$,", U ) 

2080 CY$-MID$ (CH$,F+1,G-F-1) 

2090 ST$-MID$(CH$,G+1, 7) 

2100 RETURN 
2110 ' 

7 120 TF F.RT.-1R90 THF.N F.RSW=1:GOTO 980 



Color communicates better. That’s the obvious benefit of 
ISC’s new CP/M® compatible desktop computer. 



What isn’t as obvious is how easy it is to operate the Intecolor® 
8963. Because the CP/M operating system lets you choose 
from an abundance of prepared CP/M business software, you 
don’t have to write programs unless you want to. And with ISC’s 
color-coded word processing program, you can take advantage 
of the 8-color graphics display immediately! Color-enhanced 
programs are also available from Peachtree Software* to handle 
your General Ledger, Accounts Receivable and Payable, Payroll, 
Mailing List and Inventory Management System. 

The Intecolor 8963 is complete with 19" CRT display, 32K 
of user RAM (now expandable to 64K), 591 K dual 8” floppy disk 
drive and a color version of Microsoft® Business BASIC. At 
just $6395+ it’s perfect for the small business. 

If you’d rather get down to business than write programs, 
ask for a demonstration of the Intecolor 8963. Available at 
selected computer dealers, or contact your nearest ISC 
sales representative. 


*U.S. domestic price. 
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Alternative to 
Microcompute 
Constructio 


By Stephen A. Kallis, Jr. 

Digital Equipment Corporation 
129 Parker Street, Maynard, MA 01754 


The so-called “personal computer” has been advertised 
two ways: as a recreational and computational device for an 
individual, and as a low-cost accounting/management sys- 
tem for the small businessman. By “personal computer,” 
the advertiser generally refers to a device built around an 
8-bit microprocessor, with 4-8 kilobytes of random-access 
semiconductor memory, and some sort of inexpensive mass 
storage device, usually a cassette tape recorder. Software 
may consist of a high-level language (almost invariably a 
form of BASIC), and include a few simple application pro- 
grams (alternatively, the system may have a low-level assem- 
bler and utility programs). 

Much has been written on the joys of “personal computer” 
ownership for the hobbyist, and there is no argument about 
its use for such purposes. But what of the “personal cogri- 
puter” as a business tool? 


Illustration by Fino Ortiz 
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The businessman who buys such a system soon discovers 
that the low-cost “minimum system” personal computer is 
not the panacea he or she thought. For operations beyond 
those that could be performed with almost equal facility on a 
programmable calculator, the user must have additional 
system components. These usually include additional 
memory, some sort of hard-copy output device, a higher- 
capacity and more rapid sort of mass storage device (such as 
a floppy disk), and a significant amount of additional applica- 
^^tk?n software. 

At this point, the user has to face some hard choices, 
pher the “personal computer” has to be expanded or it 
nould be abandoned as a business system. If expanded by 
ie user, the following become that user’s responsibility: 
bystem configuration, software development, application 
/software support, and system documentation. Hardware and 
system software support normally are the province of a 
system manufacturer, but can be restricted by the availability 
o^ service facilities and workload. For example, a manufac- 
or store oriented towards consumer electronics may 
"^considerably slower service cycle than a business 




J nt upon a computer system could tolerate. 

the user who starts out with a $600 entry-level per- 
sonal computer system may end up spending ten times that 
amount (or roughly $6,000) to implement it as an effective 
business system. And the resulting system can be a con- 
figuration unique to the user, requiring a significant, ongoing 
degree of system support and documentation. 

Usually, somewhere along the line, the user becomes dis- 
couraged and begins to wonder whether trying to computer- 
ize was really such a good idea. 

Actually, for a small business to acquire and use a com- 
puter system is neither difficult nor costly, if it is approached 
in a proper fashion. What the business owner or manager 
has to realize is that “having a computer” does not in itself 
make running a business any more easy; what is important is 
to understand what features of a computer system are desir- 
able to suit the particular needs of that person’s business, 
and then determine whether there are systems that can satisfy 
those needs or can easily be modified to do so. 


Price aside, there are three basic ways to computerize a 
business: a computer system can be built “from scratch,” 
something that the business purchasing a personal computer 
system often ends up doing; a system can be purchased as a 
“turnkey” assembly, where every aspect of programming, 
documentation, and training is assumed by the seller 
(whether the computer manufacturer or a third party); or a 
computer system can be bought that is a generalized solu- 
tion to a problem — say, for business functions — and be 
“fine tuned” by the particular user. In this last case, the 
majority of the system’s features can be supported — serviced 
and enhanced — by the seller rather than being the responsi- 
bility of the user. 

Traditional manufacturers of computer systems have in the 
past few years introduced systems either directly intended for 
business applications or reasonably easy to adapt to such 
operations. In the case of some manufacturers, recent low- 
cost entries start becoming competitive with maximum-con- 
figuration personal computer systems, when the software 
development, support, and documentation costs are factored 
in. This is due in part to the development of microcomputer 
systems that are compatible with existing minicomputer lines. 

The advantage of compatibility between systems is that 
most or all of the software developed on earlier and more ex- 
pensive minicomputer systems can run on the lower-cost 
systems incorporating microcomputer technology. In many 
cases, high-level languages such as an extended version of 


BASIC, or FORTRAN, are available. Utilizing these 
languages, small systems can be used on a “stand-alone” 
basis, or may in some cases be tied to other computer 
systems, if required. It is even possible to transfer application 
programs between systems by removable storage media 
such as floppy disks or cassettes. 

Some companies offer turnkey systems, which are ready 
for use as soon as they are plugged in. While somewhat 
more expensive than the expanded version of the personal 
computer, these systems have built-in benefits for the small 
businessman. First, they come complete with company- 
supported software that has been field-proven over several 
years. This, in any computer system, is particularly useful 
since it permits potential users to talk with others who have 
already used the software to see whether they have been 
satisfied with its performance. 

Second, complete documentation, both software and 
hardware, is either supplied or easily available. Coupled with 
the above, among the major manufacturers at least, geo- 
graphically dispersed service facilities permit system repair 
with minimum downtime. 

In some cases, small business computer systems may be 
“run-time” systems. A run-time system is one in which appli- 
cation programs developed on another system are employed, 
but in which application programs cannot be developed. A 
run-time system is particularly useful in businesses where the 
user wishes to keep program development separate from 
daily activities. 

In other cases, particularly where the user has to develop 
specific “fine tuned” application programs, and does not 
have access to another system, the “development system” 
in the form of the small business computer may be preferred. 
As the name implies, the development system permits the 
user to create new application programs on the same system 
that is used for daily business activities. 

Small ready-made business systems provide the user with 
both flexibility and an ability for one or another type of expan- 
sion. With the full capability of using minicomputer software, 
the small system can frequently take advantage of other soft- 
ware packages available from the manufacturer. For exam- 
ple, there is an optional package for word processing avail- 
able for DEC’s Datasystem 308 that permits the system to be 
used as more than a standard business computer, if desired. 
In this sense “expansion” refers to increased capabilities 
available with standard software packages. 

Expansion can also refer to increased computer use as a 
business grows. The software employed on the Datasystem 
1 50, for instance, is upward compatible to some of Digital’s 
largest business-oriented minicomputer systems. Thus, if a 
small business grows beyond the capacity of its small system, 
the user can transfer application programs and records to a 
larger compatible system with little, if any, difficulty. 

To achieve the same level of expansion from an already- 
expanded personal computer system usually requires com- 
plete rewriting of application programs and data files, usually 
including software development problems, such as program 
debugging. And, of course, since the personal computer is 
already expanded or near its practical limit, the user is obliged 
to start from scratch, shopping for a new type of computer, 
most probably a minicomputer-based system suitable for 
business applications. 

It is worth pointing out that shopping for a minicomputer 
system from scratch effectively places the businessman 
“back on square one.” Should the businessman need to ex- 
pand beyond the capabilities of a personal computer system, 
the system knowledge that has been obtained may be of little 
use when trying to choose a new system. 
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*$$G business software runs on these and many other microcomputer systems. 

See your computer dealer for compatible hardware, or send for our brochure, 
Choosing A Computer For Your Business: SSG Software and Compatible Hardware. 


The presidents of the companies 
making these computers recommend 
Structured Systems Business Software 
for one very simple reason: 


Structured Systems Business Software works for 
business. It works as delivered, without customization 
or reprogramming. It works without extensive 
retraining, or any new data processing personnel. 

And it works hard. Our business software turns 
a computer into an efficient, hardworking employee, 
to help your business work better. 

We’ve got working solutions for your General 
Ledger, Payroll, Accounts Receivable, Accounts 
Payable, Inventory, letter writing and correspon- 
dence, mailing lists, data storage and report writing. 
Ready to run on any CP/M microcomputer system* 
Ready to go to work for your business right now. 

We help business work better, faster, and smarter. 


Our Product Line Includes: 

General Ledger 
Accounts Payable 
Inventory Control 
Letter ight 


Accounts Receivable 
Payroll 

Analyst Data Storage/Report Writing 
NAD Mailing System 
QSORT Sort/ Merge System 


CP/M is a registered trademark of Digital Research. 





Expansion from a personal computer to a different mini- 
computer system has particular pitfalls when there is no soft- 
ware compatibility. Interestingly, some high-level languages 
are not standardized, and even a minicomputer system that 
runs BASIC may run a version that is somewhat different 
from that used on the small system. 

While not a “fatal” situation, it may require the user to 
check over programs with special care when transitioning 
from the small system to the larger. And if the user wishes to 
keep the first system as an auxiliary or partial back-up, two 
sets of unique software documentation may have to be kept; 
documentation, further, that must be rigidly segregated so 
that nobody tries to modify or trouble-shoot one system with 
the other’s software listings in hand. 

Even the support provided by the manufacturer of the 
minicomputer or the third party selling the system will have 
to be explored carefully by the potential user. Since any ma- 
jor minicomputer manufacturer is usually geared to provide 
faster service than is likely to be encountered with the typical 
personal computer, the user without any previous ex- 
perience may have to weigh the various classes of service 
(e.g., site visit, depot repair, preventive maintenance contract 
versus one-time call). 

By starting with a small system designed by a standard 
minicomputer manufacturer for business applications, the 
user not only can enjoy the full level of support provided by 
that manufacturer, but also can get some idea about what 
level of support might be required for any larger systems that 
might be contemplated. In addition, of course, the documen- 
tation and programs, being compatible, would make support 
by the manufacturer easier, if the user does expand the com- 
putational facilities. 

Another feature common to major computer manufactur- 
ers is the existence of “users societies.” Many companies 
encourage and support activities involving users of their 
equipment; the typical users society acts as a combined 
library and clearing house, allowing users with associated in- 
terests to donate and exchange application programs. Within 
some societies, such as DECUS (Digital Equipment Compu- 
ter Users Society), special interest groups have been formed 
so that people having virtually identical problems and pro- 
gram concerns can exchange data, programs and experi- 
ences. Some programs in libraries kept by these groups 
might be of immediate value to a small business system user, 
and are usually available at a low cost. 

In addition to accepting and disseminating members' 
application programs, an active users society generally holds 
one or more symposia per year where users can get together 
to discuss problems and solutions, as well as programming 
short cuts. Also, users societies generally publish news- 
letters, magazines, symposium proceedings, or combina- 
tions of these types of publications that provide further in- 
sights to hardware and software. 

SPECIFICS 

As a result of the many standard, yet in some respects “in- 
visible to the outsider,” services that are supplied by major 
manufacturers, the “bargain” aspects of the personal com- 
puter for business users may turn out to be quite illusory. 
When program development, system maintenance and asso- 
ciated support are added to the hardware costs, the bargain 
price disappears. 

By contrast, the small system designed by a manufacturer 
specifically for business functions may have a somewhat 
higher price, yet may prove to be the real bargain system in 
the end. For the manufacturer stands behind it as a system, 
offering full hardware and system support, much more rapid 
repair time if needed, and all the side benefits that are 
associated with a company that has had years of experience 
building and servicing computer systems developed express- 
ly for the businessman and his or her needs. □ 
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If you would like to put 
a computer to work 
collecting, organizing, 
and summarizing 
the information 
you need to make 
better decisions, take 
a look at Analyst. 
Analyst is a software 
package designed to let 
you store and analyze 
virtually any information 
involving numbers, dollars, 
dates, and descriptions. Simply 
tell Analyst what kind of informa- 
tion you want to store. Analyst creates a com- 
puterized file for that information. And Analyst 
creates an information entry program for your 
file that asks you for each entry, and checks your 
data for errors. (You can create any number of 
different files.) 

Then tell Analyst what reports you want from 
your data file. There are all sorts of record 
selection and report formatting options, so you 
can design an unlimited variety of reports to 
focus on different aspects of the same data file. 

Analyst is so flexible, you’ll find a million 
ways to use it. It is easy to use, so you don’t need 
to be a programmer to make 
your computer really 
work for you. If this bit i 

of information j 

intrigues you, find out I 

the rest. You’ll like f 

< f Structured Systems Croup 

what you see. 


Analyst is a part of a full line of working software solutions from 
Structured Systems Group, all ready to run on any CP/M* microcomputer 
system. For more information, see your computer retailer, or call us. 
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By Will Hagenbuch 

The Time Accounting and Billing System (TABS) is a pro- 
ject planning and estimating tool for use by software system 
developers as well as for those professions whose normal ef- 
forts can be categorized into a predefined series of efforts or 
events. TABS includes the facility for updating time estimates 
for these predefined efforts, the conversion of the updated 
time estimates into tangible elapsed costs, the accommoda- 
tion of miscellaneous direct costs associated with the project, 
keeping track of project progress, preparation of client state- 
ments based on completed efforts and miscellaneous direct 
costs, and the recording of client payments. 

TABS requires a 32K TRS-80 Model I disk-based micro- 
computer and a line printer. A single-disk system may be used; 
however, it would be more prudent to use a dual-disk system 
if multiple client files are required. The TABS system is distri- 
buted to accommodate the dual-disk operation; however, it 
may be easily modified if a single-disk operation is preferred. 

TERMINOLOGY 

TABS performs the time estimating and updating func- 
tions at three levels — application, module and sub-module. 
In addition, TABS will accommodate project-associated 
direct costs which are to be billed to the client. 

Application Level 

Up to twenty different applications may be maintained for 
each client. The application is the highest level in the hier- 
archical estimating order. Normally, an application would 
cover a rather broad area of systems development. An ex- 
ample of an application might be “General Accounting” or 
“Inventory Control.” 

Module Level 

The module is a sub-element of an application. In other 
words, applications are made up of one or more modules. A 
module can best be described as a manageable segment of the 
development effort. In our example of the application “General 
Accounting,” we might use “General Ledger” or “Accounts 
Receivable” as examples of modules. Up to 16 modules 
may be defined within each of the 20 possible applications. 

Sub-Module Level 

Sub-modules are predefined to the TABS system during 
the System Initialization phase which will be more fully ex- 
plained in the Operation Description section of this article. 
The sub-modules constitute the lowest level of the hierarchy 
and are the level at which actual estimating is performed. 
TABS is initialized with functional titles for the sub-modules 
you wish to use. The author suggests sub-module titles 
which reflect the accepted phases of software systems 
development for the majority of business oriented projects: 

1 . Systems Analysis 

2. Systems Design 

3. Programming 

4. Testing 

5. Documentation 

6. Installation 

However, you may redefine these terms (up to nine) to fit 
your particular environment. 


Project costs are computed by indicating the percentage of 
completion of estimated effort at the sub-module level. 
These costs are then consolidated at the module and appli- 
cation levels to arrive at total development costs based upon 
completed efforts. 

Non-Standard Costs 

In addition to the “standard” development costs described 
above, you may have other direct costs associated with the 
project that are to be billed to the client. TABS will accom- 
modate these other “non-standard” costs when creating 
client billing. 

PROJECT PLANNING 
(Processing Menu Options 1 , 2 and 3) 

Certain project planning is required prior to using TABS. 
This planning includes charting the scope of the- project into 
applications areas and modules within these applications. Once 
this has been done (and it doesn’t have to be perfect the first 
time, as we shall see later), you are ready to use TABS. 

When you first fire up the system (following System Initial- 
ization, which will be discussed later), you will be prompted 
to enter the identification of a client. After doing so, you will 
be provided the Main Processing Menu from which you may 
add applications (Menu Option 2) and modules (Menu Op- 
tion 3) that you envision using. 

In case you later want to change the Client Identification 
information you may do so with Main Processing Menu Op- 
tion 1 ; or, if you wish to change applications or module you 
may do so with Menu Options 2 or 3, respectively. 

PROJECT ESTIMATING 
(Processing Menu Option 4) 

If you were to ask 1 00 computer professionals how to esti- 
mate systems development time and costs, you would get at 
least 101 different answers. TABS certainly will not be perfect 
in all cases, but its computations are based on certain indus- 
try standards as well as observations and experience of its 
author. However, feel free to adapt it to your own application. 

TABS accommodates estimating at the sub-module (or 
lowest) level. Probably most of the 100 CPs will agree with 
this theory. This is done by using Menu Option 4 and indi- 
cating the application and module to be estimated. 

Original estimates may be made in either of two ways: total 
or partial. When the “total” estimating option is selected, the 
number of hours you provide is considered to be the total 
hours required to complete the entire module. This total 
number of hours is pro-rated to each of the sub-modules in 
accordance with the following percentages of distribution 


which are used by the author: 

SystemsAnalysis 20% 

SystemsDesign 15% 

Programming 20% 

Testing 25% 

Documentation 10% 

System Installation .... 10% 


Again, you may prefer some other set of percentages for 
your functional definitions. In any case, the total percentages 
for all functions should add up to 100%. 
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If the “partial” estimating option is selected, the hours you 
provide will be lodged against one specific sub-module (also 
selected by you) and then will be computed for the other sub- 
modules in accordance with the above distribution percentages. 

After sub-module estimates are made by one of the above 
methods, TABS will display your estimates and enable you to 
alter any with which you disagree. For example, these distri- 
bution percentages are based upon the assumption that you 
are writing the software from “scratch.” If you plan to install 
off-the-shelf software, the estimates may be altered accordingly. 

After you have completed the estimating task for all 
modules (or all that you can at this time), you may use Menu 
Option 8 to print a “Workload Report” which will list each of 
the applications and modules with their associated estimated 
hours. If you don’t like something, you can use Menu Op- 
tions 1 through 4 to modify anything in the files. 

UPDATING ELAPSED TIME AND COSTS 
(Menu Option 5) 

TABS computes project costs (which are to be subse- 
quently billed to the client) by multiplying completed hours 
times your individual rate per hour. Each of the sub-modules 
can have a different rate, if you should desire. The completed 
hours are determined by providing TABS with your percentage 
of completion for each of the sub-modules in the system. 
This option enables you to provide this information to TABS. 

After updating a module (by updating the required sub- 
modules within the module), TABS will redisplay the updated 
information so that you can check its validity. Should you later 
determine that you have a program “glitch” and are not as 
complete as previously stipulated, TABS will compensate 
the billing when you reduce your percentage of completion. 

Updating sub-modules with the percentage of completion 
will also correspondingly reduce (or increase) the remaining 
hours on future “Workload Reports.” 

After updating necessary sub-modules, TABS will accept 
any non-standard costs which are to be accrued to the 
client’s account. Non-standard costs are retained with a 
description, date, and the amount and are then reflected on 
the next client statement. 

CLIENT BILLING (Menu Option 6) 

This option will create a printed statement of the client’s 
account including “to-date” charges (standard and non- 
standard, if any) and “to-date” payments made by the client. 
The statement may be prepared at any time during the life 
cycle of the project and, at your option, may be used for 
either information purposes or actual billing. 

The statement reflects both the total estimated charges and 
the actual charges to date for each module on the client’s 
file. The account summary at the bottom of the statement 
contains the “Balance Forward” (previously billed but not 
yet paid), the current billing for services (standard costs), cur- 
rent billing for direct expenses (non-standard costs), and the 
current Balance Due. 

RECEIPT OF PAYMENT (Menu Option 7) 

This option will enable you to record payments received 
from the client and apply them to the client’s account for 
consideration in subsequent statement preparation. 

PRINT WORKLOAD REPORT (Menu Option 8) 

This option enables you to print, upon demand, a report of 
the total workload remaining for the client. The report 
reflects the total estimated hours, by module, and the re- 
maining hours for that module based upon the percentage of 
completion you have indicated in Menu Option 5 (Updating 
Elapsed T ime and Costs). 


OPERATION DESCRIPTION 
System Initialization 

The first time you execute the TABS program (called 
“START”) your processing will be automatically directed to 
the “INIT” program. This is the program which initializes 
such system constants as your name and address for the 
heading on client statements and the definition of sub- 
modules you wish to use along with the hourly rate you 
charge for that functional effort and the distribution of effort 
(expressed as a percentage of the total) for that function. 

Figure 1 shows the first screen that will be displayed when 
the program “INIT” is executed: 

The first line of this screen reflects the number of clients 
currently accommodated by the system. This is followed by 
the functional titles (sub-modules), hourly rate for that func- 
tion, and assigned workload distribution percentages. 

The functional titles and percentages shown in Figure 1 are 
those used by the author and are provided for reference only. 
You may select functional titles and percentages of your own 
choosing. You will, however, be required to select your own 
hourly rates since these are entirely an individual preference. 

Use the prompt at the bottom of the screen to enter the 
line number of the function (or sub-module) to be updated. 
Each of the data elements on the line will then be prompted 
for modification. 

Please note that an additional code may be used in 
response to this prompt. If you enter the character “C,” your 
index of clients will be reinitialized (that’s just a big word for 
“killed”). This facility has been added because you may wish 
to run some test cases before beginning actual operation. 
When you have tested TABS’ capabilities and are ready to 
begin actual processing, run the “INIT” program and use 
the “C” entry to clean up all test files. Caution: any data on 
file is lost when you use this option. 

Figure 2 is the second and final screen of the Initialization 
Program. You may use this screen to enter your name and 
address as you would have it appear on client statements 
created by the system. Since your name and address will ap- 
pear in the center of the statement format, you may wish to 
center the entries for better presentation. 

You may wish to prepare client statements on your per- 
sonal letterhead. If so, do not enter your name and address; 
just depress the <ENTER> key to terminate initialization. If 
only the <ENTER> key is used in response to prompts 
issued by Screen 1 or Screen 2, no action will be taken. This 
is true of any screen prompts in the TABS system. 

System Operation 

Figure 3 presents the Main Processing Menu for the 
TABS system. All actions, except the System Initialization 
described above, emanate from this menu of system op- 
tions. It is recommended that exit from system operation 
always be made from this Main Processing Menu (by 
depressing the <ENTER> key in response to the “Select 
Action” prompt) to insure file integrity. 

(1 ) Client Maintenance 

Using this option, the information in any Client Account 
file may be modified. You will find that new client accounts 
may be added to your system either at normal start-up time 
or whenever you use Option (9) to change to a different 
client. Therefore, the addition of new clients is not a function 
of the Client Maintenance option. 

This option enables modification of the Client Name and 
Address or direct adjustment of the to-date amounts either 
billed or paid. Normally, these latter two data elements are 
not updated by this option, since they are automatically up- 
dated as a function of options (6) and (7). 
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CP/M* VERSION 2 FOR TRS-80* MODEL II NOW AVAILABLE 
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Price* relied distribution on 8" single density diskettes. 
II a ‘ormat is requested which requires additional diskettes, 
a surcharge ot S8. per additional diskette will be added 


All Lifeboat programs require CP/M, unless otherwise stated. 


□ CP/M FLOPPY DISKETTE OPERATING SYSTEM - 

0 Packages supplied on diskette complete with 8080 
assembler, text editor, 8080 debugger and various 
utilities plus full documentation. CP/M available con- 
figured for most popular computor/disk systems in- 
cluding: North Star Single, Double or Quad density, 
Altair 8" disks. Helios II, Exidy Sorcerer, Vector MZ, 
Heath H17| or H89|, TRS-80|, iCOM 3712 and iCOM 
Micro Disk plus many other configurations available 

off the shelf S145/S25 

□ CP/M version 2 (not all formats available immediately) 

$170/825 

□ MP/M* $300/850 


pled 

MICROSOFT 

□ BASIC-80 -Disk Extended BASIC, ANSI compatible 

© with long variable names, WHILE/WEND, chaining, 
0 variable length file records $300/525 

□ BASIC COMPILER - Language compatible with 
© BASIC-80 and 3-10 times faster execution. Produces 
0 standard Microsoft relocatable binary output. In- 

eludes MACRO-80 Also linkable to FORTRAN-80 or 

COBOL-80 code modules $350/$25 

C FORTRAN-80 - ANSI 66 (except for COMPLEX) plus 
© many extensions. Includes relocatable object com- 
0 piler, linking loader, library with manager. Also in- 
eludes MACRO-80 (see below) $400/$25 

□ COBOL-80 - Level 1 ANSI 74 standard COBOL plus 
© most of Level 2. Full sequential, relative, and In- 
0 dexed file support with variable file names. STRING, 

UNSTRING. COMPUTE, VARYING/UNTIL, EXTEND, 
CALL, COPY, SEARCH, 3-dimensional arrays, com- 
pound and abbreviated conditions, nested IF. Power- 
ful interactive screen-handling extensions. Includes 
compatible assembler, linking loader, and relocat- 
able library manager as described under MACRO-80 
$625/825 

□ MACRO-80 - 8080/Z80* Macro Assembler. Intel and 

© Zilog mnemonics supported. Relocatable linkable 
0 output. Loader, Library Manager and Cross Refer- 
ence List utilities included $149/815 

□ XMACRO-86 — 8086 cross assembler. All Macro and 
© utility features of MACRO-80 package. Mnemonics 

slightly modified from Intel ASM 86 . Compatibility data 
sheet available $275/$25 

□ EDIT-80 — Very fast random access text editor for text 
© with or without line numbers. Global and intra-line 

commands supported. File compare utility included. 
$89/815 


EIDOS SYSTEMS 

□ KISS — Keyed Index Sequential Search. Offers com- 

© plete Multi-Keyed Index Sequential and Direct Ac- 
cess file management. Includes built-in utility func- 
tions for 16 or 32 bit arithmetic, string/integer conver- 
sion and string compare. Delivered as a relocatable 
linkable module in Microsoft format for use with 
FORTRAN-80 or COBOL-30, etc $335/823 

□ KBASIC - Microsoft Disk Extended BASIC with all 
© KISS facilities, integrated by implementation of nine 

additional commands in language. Package includes 
KISS. REL as described above, and a sample mail 

list program 8585/845 

To licensed users of Microsoft BASIC-80 (MBASIC) 
8435/845 




DIGITAL RESEARCH 

□ MAC — 8080 Macro Assembler. Full Intel macro defi- 

nitions. Pseudo Ops include RPC, IRP, REPT, TITLE, 
PAGE, and MACLIB. Z80 library included. Produces 
Intel absolute hex output plus symbols file for use by 
SID (see below) 8120/815 

□ SID — 8080 symbolic debugger. Full trace, pass count 

and break-point program testing system with back- 
trace and histogram utilities. When used with MAC, 
provides full symbolic display of memory labels and 
equated values 8105/815 

□ ZSID - As above for Z80. Requires Z80 CPU $130/825 

□ TEX — Text formatter to create paginated, page-num- 

bered and justified copy from source text files, direct- 
able to disk or printer $105/815 

□ DESPOOL - Prograrp to permit simultaneous printing 

of data from disk while user executes another pro- 

gram from the console $80/85 


MICRO FOCUS 

□ STANDARD CIS COB<l|L-ANSI 74 COBOL stand- 
© ard compiler fully validated by U.S. Navy tests to 

ANSI level 1. Supports 5 many features to level 2 in- 
cluding dynamic loadinb of COBOL modules and a 
full ISAM file facility. 4 ls °. program segmentation, 
interactive debug and powerful interactive extensions 
to support protected arid unprotected CRT screen 
formatting from COBOL programs used with any 
dumb terminal $850/850 

□ FORMS 2 — CRT screen editor. Output is COBOL data 
© descriptions for copying into CIS COBOL programs. 

Automatically creates a query and update program of 
indexed files using CRT protected and unprotected 
screen formats. No programming experience needed. 
Output program directly compiled by CIS COBOL 
(standard) $200/820 


□ HDBS - Hierarchical Data Base System. CODASYL 
oriented with FILEs, SETs, RECORDS and ITEMS 
which are all user defined. ADD, DELETE, UPDATE, 
SEARCH, and TRAVERSE commands supported. SET 
ordering is sorted, FIFO, LIFO, next or prior. One to 
many set relationship supported. Read/Write protec- 
tion at the FILE level. Supports FILEs which extend 
over multiple floppy or hard disk devices. 

□ MDBS - Micro Data Base System. Full network data 
base with all features of HDBS plus multi-level Read/ 
Write protection for FILE, SET. RECORD and ITEM. 
Explicit representation of one to one, one to many, 
many to many, and many to one SET relationships. 
Supports multiple owner and multiple record types 
within SETs. HDBS files are fully compatible. 

□ MDBS-DRS — MDBS with Dynamic Restructuring Sys- 
tem option which allows altering MDBS data bases 
when new ITEMs. RECORDS, or SETs are needed 
without changing existing data. 

HDBS-Z80 version $250/835 

MDBS-Z80 version $750/835 

; MDBS-DRS-Z80 version $850/840 

8080 Version available at 875. extra. 

* Z80 version requires 20K RAM. 8080 version requires 
/ 24K RAM. (Memory requirements are additional to 
/ CP/M and application program.) 

When ordering HDBS or MDBS please specify if the 
version required is for 1) Microsoft L80 i.e. FOR- 
TRAN-80, COBOL-80, BASIC COMPILER, 2) MBASIC 
4. XX, or 3) BASIC-80 5.0. 
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MICROPRO 

□ SUPER-SORT I - Sort, merge, extract utility as abso- 
© lute executable program or linkable module in Micro- 
0 soft format. Sorts fixed or variable records with data 

in binary, BCD, Packed Decimal, EBCDIC. ASCII, 
floating, fixed point, exponential, field justified, etc. 
Even variable number of fields per record! .8225/825 

□ SUPER-SORT II - Above available as absolute pro- 

©0 gram only $175/825 

□ SUPER-SORT III - As II without SELECT/EXCLUDE 

©<® 8125/825 

□ WORD-STAR — Menu driven visual word processing 
© system for use with standard terminals. Text format- 
0 ting performed on screen. Facilities for text paginate. 

page number, justify, center and underscore. User 
can print one document while simultaneously editing 
a second. Edit facilities include global search and 
replace, Read/Write to other text files, block move, 
etc. Reauires CRT terminal with addressable cursor 
positioning 8445/840 

□ WORD-STAR/MAIL-MERGE - As above with option 

© for production mailing of personalized documents 
0 with mail list from Datastar or NAD $575/825 

□ WORD-STAR Customization Notes -For sophisticated 

users who do not have one of the many standard 
terminal or printer configurations in the distribution 
version of WORD-STAR NA/895 

C WORD-MASTER Text Editor— In one mode has super- 
© set of CP/M’s ED commands including global search- 
0 ing and replacing, forwards and backwards in file in 
video mode, provides full screen editor for users with 
serial addressable-cursor terminal 8125/825 

□ DATASTAR — Professional forms control entry and 

© display system for key-to-disk data capture. Menu 
0 driven with built-in learning aids. Input field verifica- 
tion by length, mask, attribute (i.e. uppercase, lower- 
case, numeric, auto dup., etc.). Built-in arithmetic 
capabilities using keyed data, constants and derived 
values. Visual feedback for ease of forms design. 
Files compatible with all CP/M-MP/M supported lan- 
guages. Requires 32K CP/M 8350/835 

□ CBASIC-2 Disk Extended BASIC - Non-interactive 

0 BASIC with pseudo-code compiler and runtime in- 
terpreter. Supports full file control, chaining, integer 
and extended precision variables, etc $109/815 

□ PASCAL/M* — Compiler generates P code from ex- 
® tended language, implementation of standard PAS- 
CAL. Supports overlay structure through additional 
procedure calls and the SEGMENT procedure type. 
Provides convenient string handling capability with 
the added variable type STRING. Untyped files allow 
memory image I/O. Requires 56K CP/M .... 8350/830 

□ PASCAL/Z - Z80 native code PASCAL compiler. Pro- 
® duces optimized, ROMable re-entrant code. All inter- 
facing to CP/M is through the support library. The 
package includes compiler, companion macro-as- 
sembler and source for the library. Requires 56K 
and Z80 CPU. 

Version 2 includes ail of Jensen/Wirth except variant 

records 8275/825 

Version 3 with variant records and strings expected 
3/80 $395/825 

□ PASCAL/MT - Subset of standard PASCAL. Gener- 
0 ates ROMable 8080 machine code. Symbolic debug- 
ger included. Supports interrupt procedures, CP/M 
file I/O and assembly language interface. Real vari- 
ab,es can be B ^ D ’ sottware floating point, or AMD 

Jlr 9511 hardware' floating point. Version 3 includes 
,| au) i Sets, Enumeration and Record data types. Manual 
lyrfZ )r explains BASIC to PASCAL conversion. Source for 
CfM jy the run time package requires MAC (See under Digi- 
1 ' tal Research). Requires 32K 8250/830 


STRUCTURED SYSTEMS GROUP 

□ GENERAL LEDGER — Interactive and flexible system 
tt providing proof and report outputs. Customization of 

COA created interactively. Multiple branch account- 
ing centers. Extensive checking performed at data 
entry for proof, COA correctness, etc. Journal entries 
may be batched prior to posting. Closing procedure 
automatically backs up input files. Now includes 
Statement of Changes in Financial Position. Requires 
CBASIC-2 81250/825 

□ ACCOUNTS RECEIVABLE - Open item system with 
ft output for internal aged reports and customer-ori- 
ented statement and billing purposes. On-Line En- 
quiry permits information for Customer Service and 
Credit departments. Interface to General Ledger pro- 
vided if both systems used. Requires CBASIC-2. 
81250/825 

□ ACCOUNTS PAYABLE - Provides aged statements 
tt of accounts by vendor with check writing for selected 

invoices. Can be used alone or with Genera) Ledger 
and/or with NAD. Requires CBASIC-2 $1250/825 

□ PAYROLL — Flexible payroll system handles weekly, 
tt bi-weekly, semi-monthly and monthly payroll periods. 

Tips, bonuses, re-imbursements, advances, sick pay, 
vacation pay, and compensation time are all part of 
the payroll records. Prints government required peri- 
odic reports and will post to multiple SSG General 
Ledger accounts. Requires CBASIC-2 and 54K of 
memory $1250/825 


u ® 


□ INVENTORY CONTROL SYSTEM - Performs control 
tt functions of adding and depleting stock items, add- 
ing new items and deleting old items. Tracks quantity 
of items on hand, on order and back-ordered. Op- 
tional hard copy audit trail is available. Reports in- 
clude Master Item List, Stock Activity, Stock Valua- 
tion and Re-order List. Requires CBASIC-2 $1250/825 

□ ANALYST — Customized data entry and reporting sys- 
tt tern. User specifies up to 75 data items per record. 

Interactive data entry, retrieval, and update facility 
makes information management easy. Sophisticated 
report generator provides customized reports using 
selected records with multiple level break-points for 

summarization. Requires CBASIC-2 $250/815 

c LETTERIGHT - Program to create, edit and type let- 
ters or other documents. Has facilities to enter, dis- 
play, delete and move text, with good video screen 
presentation. Designed to integrate with NAD for 
form letter mailings. Requires CBASIC-2 ..8200/825 

□ NAD Name and Address selection system — interac- 

tive mail list creation and maintenance program with 
output as full reports with reference data or restricted 
information for mail labels. Transfer system for ex- 
traction and transfer of selected records to create 
new files. Requires CBASIC-2 $100/820 

C QSORT — Fast sort/merge program for files with fixed 
record length, variable field length information. Up to 
five ascending or descending keys. Full back-up of 
input files created $100/820 


3AS/C VH&U 

PEACHTREE SOFTWARE V 


□ PAYROLL SYSTEM - Maintains employee master file. 
© Computes payroll withholding for FICA, Federal and 
® State taxes. Prints payroll register, checks, quarterly 
ft reports and W-2 forms. Can generate ad hoc reports 

and employee form letters with mail labels. Requires 
CBASIC-2. Supplied in source ' 8590/835 

□ INVENTORY SYSTEM - Captures stock levels, costs, 

§ sources, sales, ages, turnover, markup, etc. Trans- 
action information may be entered for reporting by 
■ft salesman, type of sale, date of sale, etc. Reports 
available both for accounting and decision making. 
Requires CBASIC-2. Supplied in source . . .$590/835 
□ JOB COSTING — Designed for general contractors. 
© To be used interactively with other GRAHAM-DORIAN 
® accounting packages for tracking and analysing ex- 
tt penses. User establishes customized cost categories 
and job phases. Permits comparison of actual versus 
estimated costs. Automatically updates GRAHAM- 
DORIAN General Ledger or runs as stand alone sys- 
tem. Requires CBASIC-2. Supplied in source $995/835 
□ APARTMENT MANAGEMENT SYSTEM - Financial 
© management system for receipts and security de- 
® posits of apartment projects. Captures data on va- 
tt cancies, revenues, etc. for annual trend analysis. 
Daily report shows late rents, vacancy notices, va- 
cancies, income lost through vacancies, etc. Requires 

CBASIC-2. Supplied in source 8590/835 

□ CASH REGISTER - Maintains files on dally sales. 
© Files data by sales person and item. Tracks sales, 
® over-rings, refunds, payouts and total net deposits, 
tt Requires CBASIC-2. Supplied in source . . 8590/835 


□ GENERAL LEDGER - Records details of all financial 
© transactions. Generates a balance sheet and an in- 
tt come statement. Flexible and adaptable design for 

both small businesses andf'fiwis performing client 
writeup services. Pro^oclteweports as follows: Trial , 
Balance, Trans^ttoUteg|s1lrs, Balance Sheet, Prior / 
Year ComparatiwASatlce Sheet, Income Statement, x 
Prior Year Comparative Income Statement and De- 
partment Income Statements. Interactive with other 
PEACHTREE accounting packages. Supplied in 
source code for Microsoft BASIC 8990/830 

□ ACCOUNTS PAYABLE - Tracks current and aged 
© payables and incorporates a qheck writing feature, 
tt Maintains a complete vgndcfiifl with information on 

purchase orders an$^SMO$t terms as well as active 
account status.fgmmjgeff reports as follows: Open 
Voucher Report\ wcounts Payable Ageing Report 
and Cash Requirements. Provides input to PEACH- 
TREE General Ledger. Supplied in source code fdr 
Microsoft BASIC 8990/830 

□ ACCOUNTS RECEIVABLE - Generates invoice regis- 
© ter and complete monthly statements. Tracks current 
tt and aged receivables. Maintains customer file includ- 
ing credit information and idfcaunt status. The cur- 
rent status of any eilgftiw^cccuint is instantly avail- 
able. ProducesP&afc. Is follows: Aged Accounts 
Receivable, Invoice Hegister, Payment and Adjust- 
ment Register and Customer Account Status Report. 
Provides input to PEACHTREE General Ledger. Sup- 
plied in source code for Microsoft BASIC . .8990/830 

8 PAYROLL - Prepares payroll for hourly, salaried and 
commissioned employees. Generates monthly, quar- 
tt terly and annual returns. Pj-apires employee W-2's. 
Includes tables for tedariyvRhqolding and FICA as 
well as withholdindOar THlMBO* states plus up to 20 
cities from pre^Mjputea or user generated tables. 

Will print check^ Payroll Register, Monthly Summary 
and Unemployment Tax Report. Provides input to 
PEACHTREE General Ledger, Supplied in source 

code for Microsoft BASIC $990/830 

□ INVENTORY — Maintains detailed information on 
© each inventory item including part number, descrlp- 
II tion, unit of measure, vendor and reorder data, item 
activity and complete infqrmition on current item 
costs, pricing and sate& ftad\ces reports as follows: 
Physical Inventory worWhlet, Inventory Price List. 
Departmental SWrftiw^ Report. Inventory Status Re- 
port. The Reorder Report and the Perlod-to-Date and 
Year-to-Date reports. Supplied in source code for 

Microsoft BASIC 81,190/830 

□ MAILING ADDRESS - Keeps track of name and ad- 
© dress information and allows the selective printing of 
It this information in the form of mailing lists or ad- 
dress labels. Allows the user to tailor the system to 
his own particular requirements. User-defined for- 
mat and print-out system. a special format file 
which tells programgyMAfc prfht the mailing list or 
address labelsfe^lfiaara format files are included 
with system. ACBomafic sorting of data uses indexed 
file management routines which allow the name and 
address information to be sequentially retrieved and 
printed without file sorting. Supplied In source code 
for Microsoft BASIC 8790/830 


GRAHAM-DORIAN SOFTWARE SYSTEMS 

□ GENERAL LEDGER — An on-line system; no batch- 
© ing is required. Entries to other GRAHAM-DORIAN 
0 accounting packages are automatically posted. User 
•ft establishes customized C.O.A. Provides transaction 

register, record of journal entries, trial balances and 
monthly closings. Keeps 14 month history and pro- 
vides comparison of current year with previous year. 
Requires CBASIC-2. Supplied in source . . . 8995/835 

□ ACCOUNTS PAYABLE - Maintains vendor list and 
© check register. Performs cash flow analysis. Flexible 
0 — writes checks to specific vendor for certain in- 
tt voices or can make partial payments. Automatically 

posts to GRAHAM-DORIAN General Ledger or runs as 
stand alone system. Requires CBASIC-2. Supplied in 
source 8995/835 

□ ACCOUNTS RECEIVABLE — Creates trial balance re- 
© ports, prepares statements, ages accounts and roc- 
® ords invoices. Provides complete information describ- 
tt ing customer payment activity. Receipts can be 

posted to different ledger accounts. Entries auto- 
matically update GRAHAM-DORIAN General Ledger 
or runs as stand alone system. Requires CBASIC-2. 
Supplied in source 8995/835 


□ tiny C — Interactive interpretive system for teaching 
© structured programming techniques. Manual includes 
full source listings $105/540 

8 BDS C COMPILER - Supports most major features of 
language including Structures, Arrays, Pointers, re- 
® cursive function evaluation, linking loader and li- 
brary. Floating point function library included. Lacks 
data initialization and static and register class sped- 
fiers. Documentation includes “THE C PROGRAM- 
MING LANGUAGE” by Kernighan and Ritchie. 

$125/815 

□ WHITESMITHS C COMPILER - The ultimate in sys- 
© terns software tools. Produces faster code than Pas- 
cal with more extensive facilities. Conforms to the 
full UNIX* Version 7 C language, described by Kerni- 
ghan and Ritchie, and makes available over 75 func- 
tions for performing I/O, string manipulation and 
storage allocation. Linkable to Microsoft REL files. 
Requires 60K CP/M $630/830 

§ POLYVUE/80 - Full screen editor for any CRT with 
XY cursor positioning. Includes vertical and horizon- 
tal scrolling, interactive search and replace, auto- 
matic text wrap around for word processing, opera- 
tions for manipulating blocks of text, and compre- 
hensive 70 page manual $135/815 

□ POLYTEXT/80 — Text formatter for word processing 
0 applications. Justifies and paginates source text files. 
Will generate form letters with custom fields and 
conditional processing. Support for Daisy Wheel 
printers includes variable pitch justification and mo- 
tion optimization $85/815 

□ ALGOL-60— Powerful block-structured language com- 
piler featuring economical run time dynamic alloca- 
tion of memory. y er y compact (24K total RAM) sys- 
tem implementing almost all Algol 60 report features 
plus many powerful extensions including string han- 
dling direct disk address I/O etc. Requires Z80 
CPU $199/820 

§ Z80 DEVELOPMENT PACKAGE -Consists of: (1) disk 
file line editor, with global inter and intra-line facili- 
ties; (2) Z80 relocating assembler, Zilog/Mostek mne- 
monics, conditional assembly and cross reference 
table capabilities; (3) linking loader producing abso- 
lute Intel hex disk file $95/820 

□ ZDT — Z80 Monitor Debugger to break and examine 
0 registers with standard Zilog/Mostek mnemonic dis- 
assembly displays. $35 when ordered with Z80 Devel- 
opment Package $50/810 

□ DISTEL - Disk based disassembler to Intel 8080 or 
TDL/Xitan Z80 source code, listing and cross refer- 
ence files. Intel or TDL/Xitan pseudo ops optional. 

Runs on 8080 $65/810 

□ DISILOG - As DISTEL to Zilog/Mostek mnemonic 

® files. Runs on Z80 only $65/810 

□ XASM-68 — Non-macro cross-assembler with nested 
conditionals and full range of pseudo operations. As 
sembles from standard Motorola MC6800 mnemonics 
to Intel hex $200/825 

□ XASM-65 - As XASM-68 for MOS Technology MCS- 

6500 series mnemonics 8200/825 

□ TEXTWRITER III — Text formatter to justify and pagl- 
® nate letters and other documents. Special features 
include insertion of text during execution from other 
disk files or console, permitting recipe documents 
to be created from linked fragments on other files. 
Has facilities for sorted index, table of contents and 
footnote insertions. Ideal for contracts, manuals, etc. 
Now compatible with Electric Pencil* prepared files. 

$125/820 

□ POSTMASTER — A comprehensive package for mail 
® list maintenance that is completely menu driven. 
Features include keyed record extraction and label 
j , v ^production. A form letter program is included which 
A Ar% provides neat letters on single sheet or continu- 
. Ar. 7 ous forms. Compatible with NAD files. Requires 

= CBASIC-2 ....$150/815 

□ WHATSIT?* Interactive data-base system using as- 
sociative tags to retrieve information by subject. 
Hashing and random access used for fast response. 
Requires CBASIC-2 $125/825 


Prices and specifications subject to change without notice. 


Shopping List No.11 

' 


Software for most popular 8080/Z80 computer disk systems 
including NORTH STAR, iCOM, MICROPOUS, DYNABYTE DB8/2 
& DB8/4, EXIDY SORCERER, SD SYSTEMS, ALTAIR, 

VECTOR MZ, MECA, 8" IBM, HEATH HI 7 & H89, HELIOS, 

IMSAI VDP42 & 44, REX, NY LAC, INTERTEC, VISTA V80and V200, 
TRS-80 MODEL I and MO DEL II. 





Software / 
Htnull Uona 

□ XYBASIC Interactive Process Control BASIC -Full 
disk BASIC features plus unique commands to han- 
dle bytes, rotate and shift, and to test and set bits. 
Available in Integer, Extended and ROMable versions. 

Integer Disk or Integer ROMable $295/525 

Extended Disk or Extended ROMable $395/525 

□ SMAL/80 Structured Macro Assembled Language - 

Package of powerful general purpose text macro 
processor and SMAL structured language compiler. 
SMAL is an assembler language with IF-THEN-ELSE. 
LOOP-REPEAT-WHILE, DO-END, BEGIN-END con- 
structs $75/$15 

□ SELECTOR III-C2 — Data Base Processor to create 
® and maintain multi Key data bases. Prints formatted 
ft sorted reports with numerical summaries or mailing 

.I y labels. Comes with sample applications, including 
. rf/T' I Sales Activity. Inventory, Payables. Receivables, 
l/n , Check Register, and Client/Patient Appointments, etc. 
yt'yr Requires CBASIC-2. Supplied in source . . $295/520 
/ □ GLECTOR - General Ledger option to SELECTOR 

III-C2. Interactive system provides for customized 
COA. Unique chart of transaction types insure proper 
double entry bookkeeping. Generates balance sheets, 
P&L statements and journals. Two year record allows 
for statement of changes in financial position report. 
Supplied in source. Requires SELECTOR III-C2. 

CBASIC-2 and 52K system $250/525 

□ CPM/374X - Has full range of functions to create or 

re-name an IBM 3741 volume, display directory infor- 
mation and edit the data set contents. Provides full 
file transfer facilities between 3741 volume data sets 
and CP/M files S195/S10 

8 BASIC UTILITY DISK - Consists of: (1) CRUNCH-14 
- Compacting utility to reduce the size and increase 
the speed of programs in Microsoft BASIC and TRS- 
80 BASIC. (2) DPFUN - Double precision subroutines- 
for computing nineteen transcendental functions in- 
cluding square root, natural log, log base 10, sin, arc 
sin, hyperbolic sin, hyperbolic arc sin, etc. Furnished 
in source on diskette and documentation . . $50/535 
□ STRING/80 - Character string handling plus routines 
® for direct CP/M BDOS callsJK>« FORTRAN and other 
compatible Micros^ tetgiilgls. The utility library 
contains routine»fG» Maple* programs to chain to 
a COM file, reVw^ommand line parameters, and 
search file dirwtories with full wild card facilities. 
Supplied as linkable modules in Microsoft format. 
595/520 

STRING/80 source code available separately $295/n.a. 
□ THE STRING BIT - FORTRAN character string han- 
^ dling. Routines to find, fill, pack, move, separate, 
concatenate and compare character strings. This 
package completely eliminates the problems asso- 
ciated with character string handling in FORTRAN. 

Supplied with source $45/$15 

□ BSTAM — Utility to link one computer to another also 
® equipped with BSTAM. Allows file transfers at full 
data speed (no conversion to hex), with CRC block 
control check for very reliable error detection and 
automatic retry. We use it! It's great! Full wildcard 
expansion to send A. COM, etc. 9600 baud with wire. 
300 baud with phone connection. Both ends need 
one. Standard and*® versions can talk to one another. 
$150/55 

★★★★★★★★ 

SUNDRIES 

&NOHONS 

□ HEAD CLEANING DISKETTE-Cleans the drive Read/ 
Write head in 30 seconds. Diskette absorbs loose 
oxide particles, fingerprints, and other foreign parti- 
cles that might hinder the performance of the drive 
head. Lasts at least 3 months with daily use. Specify 

5" or 8" $20 ea./$45 for 3 

□ FLIPPY DISK KIT — Template and Instructions to 
modify single sided 5Vi" diskettes for use of second 

side in single sided drives $12.50 

□ FLOPPY SAVER Protection for center holes of 5%" 
floppy disks. Only 1 needed per diskette. Kit contains 
centering post, pressure tool, tough 7-mil mylar rein- 
forcing rings. Installation tools and rings for 25 disk- 
ettes $14.95 

Re-orders of rings only $7.95 

□ PASCAL USER MANUAL AND REPORT - By Jensen 
and Wirth. The standard textbook on the language. 
Recommended for use by Pascal/Z, Pascal/M and 

Pascal/MT users 58 

□ THE C PROGRAMMING LANGUAGE - By Kernighan 
and Ritchie. The standard textbook on the language. 
Recommended for use by BDS C, tiny C, and White- 
smiths C users $12 

★ ★★ ★★ ★★ ★ 


•CP/M and MP/M are trademarks of Digital Research. 
Z80 is a trademark of Zilog. Inc. 

UNIX is a trademark of Bell Laboratories. 

WHATSIT? is a trademark of Computer Headware. 
Electric Pencil is a trademark of Michael Shrayer 
Software. 

TRS-80 is a trademark of Tandy Corp. 

Pascal/M is a trademark of Sorcim. 

tCP/M for Heath and TRS-80 Model I are modified and 
must use specially compiled versions of system and 
applications software. 

tt Recommended system configuration consists of 48K 
CP/M, 2 full size disk drives, 24 x 80 CRT and 132 
column printer. 

® Modified version available for use with CP/M as im- 
plemented on Heath and TRS-80 Model I computers. 

©User license agreement for this product must be 
signed and returned to Lifeboat Associates before 
shipment may be made. 

© ©This product Includes/eXcludes the language manual 
recommended in Sundries and Notions. 


Orders must specify disk 
systems and formats: 
e g. North Star single, 
double or quad density, 
IBM single or 2D/256. 
Altai r. Helios II. 
Micropolis Mod I or II, 

5 Vi" soft sector (Micro 
iCOM/SD Systems 
Dynabyte), etc. 

Prices F.O.B. New York 
Shipping, handling and 
C.O.D charges extra. 

Manual cost applicable 
against price of 
subsequent software 
purchase. 

The sale of each 
proprietary software 
package conveys a 
license for use on one 
system only. 



BUSINESS SECTION 


NUMBER OF CLIENTS ON 

FILE* n 


FUNCTION TITLES 

HOURLY RATE 

PERCENT 

(1) SYSTEM ANALYSIS 

3SSSSSSSSS5SSSSS5S 

**.00 

.20 

(2) SYSTEM DESIGN 

**.00 

. 15 

< 3) PROGRAMMING 

**.00 

.20 

(4) TESTING 

**.00 

.25 

(5) DOCUMENTATION 

o 

o 

* 

* 

. 10 

(6) INSTALLATION 

**.00 

.10 

(7) 

.00 

.00 

<8> 

o 

o 

.00 

(9) 

.00 

.00 

WHICH FUNCTION IS TO 

BE CHANGED? . 



Figure 1. 



YOUR NAME AND ADDRESS FOR 
STATEMENT PREPARATION 


(1) 

( 2 ) 

(3) 


WHICH LINE IS TO BE CHANGED? . 

Figure 2. 

CLIENT TIME ANALYSIS & BILLING 
MAIN PROCESSING MENU 


(1) Client Maintenance 

(2) Application Maintenance 

(3) Module Maintenance 

(4) Prepare or Revise Estimate 

(5) Update Elapsed Time & Costs 

(6) Client Bi 1 line 

(7) Receipt of Payment 

(8) Print Workload Report 

(9) Change to Different Client 

Any Other Code to Terminate 


SELECT OPTION* . 

Figure 3. 
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BUSINESS SECTION 


DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 


DONT BLAME THE SOFTWARE! 



Power Line Spikes, Surges & Hash could be the culprit! 
Floppies, printers, memory & processor often interact! 

Our unique ISOLATORS eliminate equipment interaction 
AND curb damaging Power Line Spikes, Surges and Hash. 

"ISOLATOR ( ISO-1 A) 3 filter isolated 3-prong sockets; 
integral Surge/Spike Suppression; 1875 W Maximum load, 

1 KW load any socket $54.95 

"ISOLATOR (ISO-2) 2 filter isolated 3-prong socket banks; 
(6 sockets total); integral Spike/Surge Suppression; 

1875 W Max load, 1 KW either bank $54.95 


"SUPER ISOLATOR (ISO-3), similar to ISO-1 A 

except double filtering & Suppression .... $79.95 

"ISOLATOR (ISO-4), similar to ISO-1 A except 


unit has 6 individually filtered sockets .... $93.95 

"ISOLATOR (ISO-5), similar to ISO-2 except 

unit has 3 socket banks, 9 sockets total . . . $76.95 

"CIRCUIT BREAKER, any model (add-CB) Add $ 6.00 
"CKT BRKR/SWITCH/PILOT any model 

( CBS) Add $11.00 


PHONE ORDERS 1-617-655-1532 

Electronic Specialists, Inc. 


171 South Main Street. Natick, Mass. 01760 TT y 

Dept. lr 


CIRCLE INQUIRY NO. 26 


APPLE! 

HATE IIMK FOOD!! 

Finally your Apple II or Apple Plus can have low 
cost Business and Professional Software worthy 
of its Great Capacity and Quality. Ask your local 
Dealer about our Software Products. 

° BASIC Teaching Programs 
°Word Processing & Office Management 
° Business Payroll & Accounting 
°Scientific & Professional Systems 
°Medical, Dental & Legal Systems 

-AVAILABLE FROM 650 DEALERS WORLDWIDE- 

For Product Information or your nearest Dealer 
please write or call. 

cimiHEf mnnn & nsfocifiTCf 

Micro Software Division 
7594 San Remo T rail 
Yucca Valley, California 92284 
(714) 365-9718 
Dealer Opportunities Available 


(2) Application Maintenance 

This option enables you to add or delete applications for a 
client or modify the title of extant applications. Up to twenty 
different applications may be used for each client and 
whenever the prompt “WHICH APPLICATION?” is dis- 
played you may respond with “?” to display the list of cur- 
rent applications for the client being processed. 

(3) Module Maintenance 

This option enables you to add or delete modules for a 
client application or to modify the title of the module. Up to 
sixteen different modules may be defined for each client 
application. The modules that have been defined for a client 
application will be displayed each time this option is used so 
that you may select the module with which you wish to work. 

(4) Prepare or Revise Estimates 

Estimates are prepared at the module level. This option 
enables the preparation of such estimates based upon the sub- 
module functions you have defined during System Initializa- 
tion. Original estimates may also be revised using this option. 

(5) Updated Elapsed Time & Costs 

This option enables you to update your original (or re- 
vised) estimates at the sub-module level by providing a per- 
centage of completion for a specified sub-module. Obvi- 
ously, upon original estimate, the sub-module is set to zero 
(0) percentage of completion. Subsequent use of this option 
enables you to provide new percentages of completion 
which will be used to update both the workload requirements 
and client charges for completed work based upon the hour- 
ly rates for the sub-module which you supplied during 
System Initialization. 

Non-standard direct costs which are to be billed to the 
client are also entered using this option. 

(6) Client Billing 

This option enables the creation of client statements based 
upon completed effort (standard costs) and other direct ex- 
penses (non-standard costs). 

Client statements may be prepared for either information 
or billing purposes. Both types of statements are exactly the 
same in format and content; however, at your option, any in- 
formation statement may become a billing statement by elect- 
ing the option of posting the balance to the client account. 

It is recommended that an information statement be prepared 
after initial estimates are made to become a part of the client 
contract for services. After work has been performed and the 
client files have been updated using option (5), client state- 
ments (billing) will track throughout the life-cycle of the project. 

(7) Receipt of Payments 

This option enables the recording and posting of receipts 
of payments made by the client and will be used in the com- 
putation of subsequent client statements. 

(8) Print Workload Reports 

At any time during the life-cycle of the project, this option will 
provide a report of the remaining workload requirements based 
upon original (or revised) estimates and reported completion. 

(9) Change to Different Client 

You will find that when you fire-up your TABS system 
(after System Initialization), you will be prompted to select 
the specific client for which file maintenance is required. 
(Unless, however, there is only one client on your files in 
which case TABS needn’t ask.) 

At any time you wish to work with another client’s rec- 
ords or wish to add a new client, use this option to identify 
the new client. lJ Program follows on Page 90 
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CIRCLE INQUIRY NO. 47 
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MicroQuote 

Your personal computer becomes 
a window on Wall Street. 


MicroNET, the personal computer service of 
CompuServe, now offers MicroQuote, a compre- 
hensive securities information system. 

With MicroQuote you can gain information from 
a data bank of over 32,000 stocks, bonds and op- 
tions from the New York, American, OTC and major 
regional markets plus Chicago options. MicroQuote 
contains price and volume data from January, 1974 
with cumulative adjustment factors and dividend 
information from January, 1968. 

You can determine indicated annual dividends, 
earnings per share, shares outstanding, BETA fac- 
tors, open interest on options and amount outstand- 
ing on debt issues. MicroQuote can provide issue 
histories on a daily, weekly or monthly basis and 
even performs certain statistical analyses on the 
data. It’s a vital tool for any investor. 

It’s just part of the MicroNET service 

MicroNET also allows error-free downloading of 
software via the new software exchange and execu- 
tive programs (now available for the TRS-80," Apple 
11^ and CP/M " systems). It also provides electronic 


mail service and can be accessed with a 300 baud 
modem via local phone calls in more than 175 U.S. 
cities. Write for full details on how your microcom- 
puter can control one of the nation’s largest and 
most sophisticated time-sharing computer centers 
for about 8 cents a minute! 

TRS-80 is a registered trademark of Tandy Corporation 
Apple II is a registered trademark of Apple Computer. Inc. 
CP/M is a registered trademark of Digital Research 

Regional distributors and local dealers wanted. 
Inquire to Dept. R 

Software authors: MicroNET seeks to license quality 
programs for software exchange. WHte to 
Dept. S 

wSS MicralllETSm 

Mail to: Dept: I 

rVv Tr i r i 11 Caft/d Personal Computing Division 
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INTERFACE ACE 87 


MiniMicroMart: 


Your No. 1 Supplier 


of Systems for Business 


Applications and Word 
Processing . . . 




HARD DISKS 

MiniMicroMart is your best source 
for Hard Disk Systems! 

Cromemco, North Star, Vector, 
Dynabyte, Morrow Thinker Toys® 
Corvis, Lobo, et. al. 



O □ O □ 


North Star 


Cromemco System 3 


32K 4 MHz, dual-drive, with double density controller 
board, two RS232C serial ports, a parallel port. Included is 
DOS and North Star Extended Disk BASIC. 

Horizon 2, 32K, DD, List $3095 ONLY $2619 
32K, Quad Density, List $3595 $3049 
64K, Double Density ($3830) $3239 


Features 4 MHz CPU, 64K of RAM, dual-sided Per-Sci 299B 
Floppy Disk Drive, RS232C interface, and printer interface. 

Cromemco System 3, List $6990 ONLY $589C 

System 2, List $3990 OUR PRICE $339C 

Z-2H Hard Disk Computer System, List $9995 $848!- 


64K Quad System also available. 



SUPRBRAIN" 


32K or 64K totally self-contained 
computer, uses two Z-80 CPU's. 
Commercial-type terminal with 12" 
monitor (like the Intertube). Dual 
double density minifloppies (quad 
density available). Comes with 
CP/M™operating system; BASIC 
included. 

32K, List $2995 ONLY $2685 

SuperBrain, 64K OUR PRICE $2883 


To complete your system 
... a $3300 Value! 

only $2595' 

* When purchased with SuperBrain (terminal not required) $1795 

. . . your choice of the Perkin-Elmer Bantam 550, Intertube 
II, Televideo 912, Soroc 120, or Hazeltine 1420 terminal 
the very popular Tl 810 printer (add $800 for NEC Spinwriter) . . . 
all interface cables, box of 10 floppy disks, case of fanfold paper . . . and 

Complete Business Software: 

• GENERAL LEDGER 

• ACCOUNTS PAYABLE 

• ACCOUNTS RECEIVABLE 

• PAYROLL 


f.l. 810 Printer 




i-directional; 150 cps; logic seeking; adjust- 
)le tractor. Available with lower case com- 
essed print; Forms Length Control or 
ertical Forms Control option. 

1-810 Basic Unit, List $1895 ONLY $1695 
1-810 w/full ASCII (lower case), vertical 
forms control, and compressed print . $1895 
1-825 Basic Unit, List $1565 .... $1395 



NEC 

Spinwriter 


he fantastic letter-quality printer at 55 cps. 
entronics parallel interface ONLY $2475 

Call us for Centronics, Integral Data Paper 
Tiger, Anadex, Okidata, et. al. 

Televideo TVI-912 



OUR PRICE ONLY $789 
Jpper case and lower case; 15 baud rates: 75 
o 19,000 baud; dual intensity; 24 x 80-char, 
lisplay, 12 x 10 resolution. Numeric pad. 
Yogrammable reversible video; aux. port; 
elf-test mode; protect mode; block mode; 
abbing; addressable cursor. Microprocessor 
ontrolled; programmable underline; line and 
haracter insert/delete. 

Bantam 550 


$10,000 Value! 


Complete Business System 



only $5995 

(Price includes air freight shipping) 


VECTOR SYSTEM B , complete with Vector Mind- 
less Terminal, 64K of RAM, Dual Floppy Disks (630 kilobytes of storage), 

and printer ... so complete, you'll get all cables, box of 10 Floppy Disks, and EVEN a box 
of 3500 sheets of Fanfold Paper. 

OVER $3500 OF SOFTWARE INCLUDED!!! 

Digital Research's 2.0 CP/M™ Disk Operating System, 
Interpreter, Microsoft 80 BASIC 



PEA3HTREE 

SOFTWARE 


AND one of the finest Business Packages — 
from Retail Science's PEACHTREE SOFTWARE: 

• GENERAL LEDGER 

• ACCOUNTS RECEIVABLE 

• ACCOUNTS PAYABLE 

• INVENTORY 

• PAYROLL 


The System B doubles as an EXCELLENT 
Word Processing System (Software at slight additional cost). 

System may be expanded for multi-user time-sharing 
data and word processing! Up to 5 terminals 
at nominal cost. 



PERKIN ELMER 


with anti glare 
CRT only 

$829 


NOW FROM 
US AT 

$799 


Unless otherwise specified, shipping charges are additional. All prices subject to 
change and all offers subject to withdrawal without notice. Prices in this ad are for 
prepaid orders. Slightly higher prices prevail for other-than-prepaid orders, i.e., 
C.O.D., credit card, etc. 

— WRITE FOR FREE CATALOG — 



MiniMicroMart 


1618 James IStreet, Syracuse NY 13203 (315)422-4467 twx 71 0-541 -0431 
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PROGRAM LISTING 

Time Accounting & Billing System (Initialization) 

10 •'INITIALIZE OR MODIFY CONTROL FILE (INIT) 

20 CLEAR 1000 

30 DEFSNG A-Hs DEFINT I-Z 

40 0NERR0RGOT019O 

50 OPEN " I" , 1 , "CTRL " : ONERRORGOTOO 

60 G0SUB9610: CLOSE 

65 OPEN"Q" » 1 , "CTRL" 

70 CLS SPRINT "NUMBER OF CLIENTS ON FILE:"?J1 
30 PR I NTSTR I NG* ( 63 » CHR* ( 1 38 ) > 

90 PRINT" FUNCTION TITLES"; TAB (25) "HOURLY RATE"; TAB (40) "PERCENT" 
100 PRINTSTRING* (63, "=") 

110 F0RI=1T09: PRINT I ; SM* ( I ) ; TAB ( 28) ; 

120 PRINTUSING"###.##" ;AR( I ); 

122 PRINTTAB(43); 

124 PRINTUSING". ##";P( I)/100 

130 NEXT :PRINTSTRING*(63» CHR*( 138) ) 

140 LINE INPUT "WHICH FUNCTION IS TO BE CHANGED? " ; X*: X=VAL ( X* ) 

1 45 I FX=0ANDX*= " C " THEN J 1 =0 : G0T0200 

150 IFX<10RX>9G0T0200 

160 L I NE I NPUT " T I TLE s ";SM*(X> 

170 LINE INPUT "RATE /HOUR: " ; X*: AR ( X )=VAL ( X* ) 

175 LINE INPUT "PERCENT: " ; X*: A=VAL ( X* ) : IFA<C1 THENA=A*100 
177 P(X)*INT(A) 

180 G0T070 

190 RESUME 195 

1 95 ONERRORGOTOO : G0T065 

200 J2=0:F0RI=1T09: IFSM* ( I )<>» "THENJ2=J2+1 
210 NEXT: CLS 

220 PR I NT "YOUR NAME AND ADDRESS FOR STATEMENT PREPARATION. " 

230 PRINTSTRING* ( 63, CHR* ( 138 ) ) 

240 F0RI=1T03: PR I NT I ; A*( I ) : NEXT 
250 PRINTSTRING* ( 63, CHR* ( 138 ) ) 

260 L I NE I NPUT " WH I CH LINE IS TO BE CHANGED? " ; X*: X=VAL ( X* ) 

270 IFX<10RX>3THENGOSUB9630: CLOSE: RUN "START" 

280 PRINT"NEW LINE" ; X ; : LINE INPUT ">" ; A* ( X ) : CLS: G0T0220 
9600 'I/O ROUTINES FOR CONTROL FILE (D/S/F/U) 

9610 •'GET RECORD 

9620 I NPUT# 1 , J1 , J2 

9621 F0RU=1 T09: I NPUT# 1 , SM*(U) : NEXT 

9622 FORU= 1 T09 : I NPUT# 1 , AR ( U ) : NE X T 

9623 F0RU=1T09: I NPUT# 1 , P(U) : NEXT 

9625 F0RU C 1T03: LINEINPUT#1 , A* ( U ) : NEXT : RETURN 
9630 "PUT RECORD 

9640 PRINT# 1 » J1 ; J2 

964 1 FORU* 1 T09 : PR I NT# 1 , SM* ( U ) : NEX T 

9642 FORU= 1 T09 : PR I NT# 1 , AR ( U ) : NEX T 

9643 FORU* 1 T09 : PR I NT# 1 , P ( U ) : NE XT 

9645 FORU= 1 T03 : PR I NT# 1 , A* ( U ) : NE X T : RETURN 


770 'FIND APPLICATION 

780 LINE I NPUT "WHICH APPLICATION? " ; X*: IFVAL ( X* >>0G0T0800 

790 G0SUB740: PRINT096O, J : G0T0780 

800 V=VAL(X*): IFA*( V)=" " THEN790ELSERETURN 

810 "FIND MODULE 

820 X=O:PRINT0128, ; 

830 X=X+1 : G0SUB9220: PRINTX ; H - ";M* 

840 M* ( X ) =M* : CE ( X ) =CE: CC ( X ) *CC: L3 ( X ) =L3: UR ( X ) =UR 
850 I FL3=0THENRETURNELSEUR=L3 : G0T0830 
860 "LOCATE MODULE 

875 CLS: PR I NT "APPLICATIONS FOR THIS CLIENT:" 

880 G0SUB740: G0SUB100 

890 X=Os INPUT "WHICH APPL ICATION" 5 X 

895 UR=L 1 ( X ) : I FUR=0G0T02 1 80 

900 CLS: PR I NT "MODULES FOR SPRINT 

905 G0SUB9220: L=0 

910 PRINTL+1 ; "- " ; M*: L=L+1 : M*( L ) =M*s UR(L )=UR: CE ( L )=CE 
s CC ( L ) *CC: L3 ( L ) *L3 

915 IFL3=0THEN925ELSEUR=L3: G0SUB9220: G0T091 0 
920 IFL=1THENX ! =1 : G0T0930 

925 PRINT: X*0: INPUT"WHICH MODULE" ; X: IFX=OTHENRETURN 
930 UR=UR ( X ) : G0SUB9220 : RETURN 
935 "DISPLAY MODULE TRAILERS 
940 CLS: PR I NT "MODULE: ";M* 

945 PR I NT "TOTAL ESTIMATED COSTS: "; 

950 PR I NTUS I NGP* ; CE 

955 PR I NT "TOTAL COMPLETED COSTS: "; 

960 PR I NTUS I NGP* ; CC : U=0 

962 PRINTTAB( 17) "EST/HRS"; TAB(28) "RATE/HR" ; TAB (39) "7.C0MP"; 

TAB (55) "TOTAL 

965 F0RUT=1T0J2: G0SUB9240: IFKEY=0G0T0995 

970 KEY ( UT ) =KEY : HR ( UT ) =HR : CR ( UT ) =CR : PCT ( UT ) =PCT : U= 1 

975 PR I NTUT ; SM* ( KEY ) ; TAB ( 20 ) ; HR ; TAB ( 25 ) ; 

980 PR I NTUS I NGP* ;CR; 

985 PRINTTAB(40);STR*<PCT); "7." ; TAB (50) t 
990 PR I NTUS I NGP* ; CR*HR 
995 NEXT: RETURN 

1060 CLS: PR I NT "ADD NEW CLIENT. ": GOSUB 100 

1 090 FORI =0T03 : X *= " " : L I NE I NPUT " > " ; X * : G0SUB500 : N* ( I ) =X*: NEXT 
1100 TR*0:CB=0:CP*0:GOT05100 
1130 CLS : PR I NTM2* : GOSUB 1 00 
1140 F0RI-0T03 

1150 PRINTI+1; "- " ; N* ( I ) i NEXT 

1160 PRINT" 5 AMOUNT BILLED TO DATE: "; 

1170 PR I NTUS I NGP* ;CB 

1180 PRINT" 6 AMOUNT PAID TO DATE: "5 

1190 PR I NTUS I NGP*; CP 

1192 PRINT" 7 PREVIOUS SERVICE COSTS: "? 

1194 PR I NTUS I NGP* ;CS 

1200 G0SUB100: LINE I NPUT "SELECT LINE FOR CHANGE: " 5 X*: X=VAL ( X* ) : PRINT 
1210 IFX<10RX>7GOT01250 

1220 X*=" " : LINE I NPUT "NEW DATA: " ; X*: IFX>4G0T01240 
1230 G0SUB500: N* ( X— 1 ) =X*: G0T01 130 

1240 A=VAL( X*) : IFX=5THENCB=AELSEIFX=6THENCP=AELSECS=A: G0T01 130 
1250 0PEN"R",5,F5*:UR=ZZ 

1252 F0RI=0T03: X*=N*( I ) : G0SUB500: N*( I )=X*: NEXT 
1260 G0SUB9050: CLOSES 
1270 G0T0350 

1500 "APPLICATION MAINTENANCE 

1510 CLS: PR I NT "APPL I CAT I ON MAINTENANCE. ": GOSUB 100 

1520 PR I NTT AB ( 5 ) " 1 - ADD APPLICATION 

1530 PR I NTT AB ( 5 ) " 2 - MODIFY APPLICATION TITLE 

1540 PRINTTAB(5) "3 - DELETE APPLICATION 

1550 GOSUB 1 00 : PR I NTM 1 * ; : L I NE INPUT X*: X=VAL ( X* ): PRINT 

1 560 I FX < 1 ORX >3THEN 1 6 1 5ELSE I FX= 1 GOTO 1 590 

1570 G0SUB770 

1580 0NXG0T01590, 1660, 1680 

1590 TA=TA+1 : A*=" " : LINEI NPUT "APPL ICATION TITLE: " ; X*: G0SUB500: A*=X* 
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PROGRAM LISTING 

Time Accounting & Billing System (Operation) 


10 "SOFTWARE DEVELOPMENT TIME ANALYSIS S< BILLING (START) 

20 CLEAR2000 

30 DEFSNG A-H: DEFINT I-Z 

40 DIM A$ (21), LI (21) »L2(21 ) »L5(21 ) 

50 DIM M$< 16) ,CE< 16) ,CC( 16) ,L3( 16) ,UR( 16) 

60 DIM D> ( 30 ) » CA ( 30 ) » XC ( 30 > , DT ( 30 ) , L4 ( 30 ) 

70 "PROGRAM HOUSEKEEPING 
80 Q*=" si" 

90 GOT05000 

100 PRINTSTRING* < 63* CHR* (138)): RETURN 

200 F0RK=1 T05: PR INTA* ( K ) » L 1 ( K ) ? L2 ( K ) * L5 ( K ) : NEXT: STOP 

2 1 0 FORK* 1 T05 : PR I NTM* ( K ) * L3 ( K ) : UR ( K ) : NE XT : STOP 

220 F0RUR=lT010s G0SUB9220 

230 LPRINTUR? M*» L3* NEXT : STOP 

300 Ml*=” SELECT OPTION: " 

310 M2**"M0DIFY CLIENT INFORMATION. " 

311 M3*= " WORKLOAD REPORT" 

312 M4*="MAKE PRINTER READY. " 

320 P*="##, ###.##" 

330 B*=STRING*(24, M " ) 

340 I FS 1*1 GOTO 1060 

350 CLS: PR I NT "CL I ENT TIME ANALYSIS $< BILLING" : GOSUB 100 

360 PRINTTAB( 5 ) " 1 - CLIENT MAINTENANCE 

370 PRINTTAB(5) "2 - APPLICATION MAINTENANCE 

380 PRINTTAB(5) "3 - MODULE MAINTENANCE 

390 PR I NTT AB ( 5 ) " 4 - PREPARE OR REVISE ESTIMATE 

400 PRINTTAB(5) "5 - UPDATE ELAPSED TIME & COSTS 

410 PRINTTAB(5) "6 - CLIENT BILLING 

420 PRINTTAB( 5 ) "7 - RECEIPT OF PAYMENT 

430 PRINTTAB(5) "8 - PRINT WORKLOAD REPORT 

435 PR I NTT AB (5) "9 - CHANGE TO DIFFERENT CLIENT 

440 PRINT: PR I NTT AB( 5) "ANY OTHER CODE TO TERMINATE 

450 G0SUB100: PRINTM1*! : LINEINPUTX*: X=VAL(X*) 

460 IFX<10RX>9THENCLOSE: END 

470 0NXG0T01 130, 1500, 2000, 2500, 3000,3500, 4000, 4500,5050 
480 CLOSE: STOP: G0T0350 
500 "CONVERT DELIMITERS 

510 U=INSTR( X*, ", "): IFU=0THEN520ELSEMID* ( X*, U )=">": G0T0510 
520 U=INSTR(X*, ":"): IFU=ORETURNELSEMID*( X*, U )="<": G0T0520 
530 "CONVERT PSEUDO DELIMITERS 

540 U*INSTR( X*, ">" ) : IFU=0THEN550ELSEMID* ( X*» U) = " » " : G0T0540 
550 U*INSTR(X*, "<"): IFU*ORETURNELSEMID*(X*,U)=": " : G0T0550 
560 "CONVERT DATE (STRING TO COMPUTATIONAL) 

570 DT =0 : UM=VAL ( X * ) : U= I NSTR ( X * , "/" ) : X*=MID*( X*, U+l ) 

580 UD=VAL ( X* ) : U-I NSTR ( X* , " / " ) : X*=M I D* ( X* , U+ 1 ) : UY=VAL ( X* ) 
590 I FUY<700RUY>99THENRETURNELSE I FUMC 1 ORUM> 1 2THENRETURN 
ELSE I FUD< 1 0RUD>3 1 THENRETURN 
600 DT* ( UY* 1 0000 ) «- ( UM* 1 00 ) +UD: RETURN 
610 "CONVERT DATE (COMPUTATIONAL TO STRING) 

620 UY* INT ( DT/ 1 0000 ) : DT=DT- ( UY* 1 0000 ) : UM* I NT ( DT/ 1 00 ) 

: DT =DT- ( UM* 1 00 ) 

630 X*=STR$ ( UM ) *STR$ ( DT ) +STR* ( UY ) : X*=M I D* ( X* , 2 > 

640 U=INSTR(X$, " " ) : IFU=ORETURNELSEMID$ ( X*,U )*"/": G0T0640 
650 "PROGRAMMED INTERRUPT 

660 LINE INPUT "HIT "ENTER" TO CONTINUE. X*: RETURN 
740 "DISPLAY APPLICATIONS 
745 CLS: X$=N$ ( 0 ) s G0SUB530 

: PR I NT "APPLICATIONS FOR " ? X$: GOSUB 100 
750 F0RI*1T020STEP2 

760 PR I NT I ; A* ( I ) 5 TAB ( 3 1 ) ? I + 1 5 A* ( I + 1 ) : NEX T : RETURN 


1600 L1(TA)=0:L2(TA)=0:A*(TA)=A* 

1610 GOTO 1500 
1615 GOSUB 1 620 : G0T0350 
1 620 OPEN » 0 " , 1 , F 1 * : G0SUB9530 
1630 FORI =1 TOT A 

1 640 A*=A* ( I ) : L 1 =L 1 ( I ) : L2=L2 ( I ) : L5*L5 ( I ) : G0SUB9570 
1650 NEXT: CLOSE l: RETURN 

1660 PRINT: X*="":LINEINPUT"NEW TITLE: " ? X$: G0SUB500 

1670 A* ( V) =X*: GOTO 1500 

1680 A*(V)="DELETED":L5(V)=0 

1690 IFL1 (V)*0THEN1710ELSEUR=L1 ( V) : G0SUB9220: M*=" " : GOSUB9260 
1 700 I FL3=0THEN 1 7 1 0ELSEUR=L3 : G0SUB9220 : M*= " " : G0SUB9260 : GOTO 1 700 
1710 I FL2 ( V ) =0THEN1 500ELSEUR=L2 ( V ) : G0SUB9390 : D*= " " : G0SUB94 1 0 
1 720 I FL4=0THEN 1 500ELSEUR=L4 : G0SUB9390 : D*= " " : G0SUB94 1 0 : GOTO 1 720 
2000 "MODULE MAINTENANCE 

20 1 0 CLS : PR I NT " MODULE MA I NTENANCE . " : GOSUB 1 00 
2020 PRINTTAB(5) "1 - ADD MODULE 
2030 PRINTTAB ( 5 ) "2 - MODIFY MODULE TITLE 
2040 PRINTTAB( 5) "3 - DELETE MODULE 

2050 GOSUB 1 00 : PR I NTM 1 * ; : L I NE I NPUT X * : X = VAL ( X * > : GOSUB 1 00 
2060 IFX<1QRX>3G0SUB1620: G0T0350 
2070 G0SUB770 

2080 0NXG0T02090, 2170, 2240 
2090 I FL 1 ( V ) >0THEN2 1 00 
2092 I FL6=0THENL6= 1 

2094 L 1 ( V ) =L6 : UR=L6 : L6*L6+ 1 : G0T02 1 35 
2100 UR=L 1 ( V ) : G0SUB9220 

2110 I FL3=0THENL3=L6 : G0SUB9260 : G0T02 1 30 
2120 UR=L3: G0SUB9220: G0T021 10 
2130 L6*L6+1 : UR=L3 
2135 G0SUB9220 

2140 X**" " s LINEINPUT "MODULE TITLE: " ? X*: G0SUB500: M*=X* 

2 1 50 FORUT* 1 TO J2 : KEY=UT : HR=0 : CR=0 : PCT=0 : G0SUB9230 : NEXT 
2160 L3=0: CE=0: CC=0: G0SUB9260: G0T02000 
2 1 70 UR*L 1 ( V ) : I FUR>OGOT02 1 90 

2180 PRINTTAB( 10) "NO MODULES FOR THIS APPLICATION. ": PRINT 
: G0SUB650: GOT02000 

2190 CLS: PR I NT "MODULE MODIFICATION FOR " 5 A* ( V) : GOSUB 100: G0SUB810 
2200 PRINT: I NPUT "WHICH MODULE IS TO BE MODIFIED" J X : IFX*0G0T02000 
22 1 0 UR=UR ( X ) : G0SUB9220 

2220 GOSUB 100: LINE I NPUT "NEW MODULE TITLE: " t X*: G0SUB500: M*=X* 

2230 G0SUB9260: G0T02000 
2240 UR=L 1 ( V ) : I FUR*0G0T02 1 80 

2250 CLS: PR I NT "DELETE MODULE" : GOSUB 100: G0SUB8 10 

2260 PRINT: INPUT"WHICH MODULE IS TO BE DELETED" 5 X : IFX=0G0T02000 
2270 UR=UR ( X ) : G0SUB9220 : M*= " DELETED " 

2280 G0SUB9260: G0T02000 

2500 "INITIALIZE OR REVISE ESTIMATE 

2510 CLS* PRINT" INITIALIZE OR REVISE ESTIMATE. ": GOSUB 100 

2520 G0SUB860 

2530 I FCE ( X ) *0G0T02620 

2540 CLS: PR I NT "MODULE " * M* ( X > ? " HAS PREVIOUSLY BEEN ESTIMATED." 

2550 PR I NTT AB ( 5 ) " YOU HAVE THE FOLLOWING OPTIONS: 

2560 PR I NTTAB ( 1 0 ) " 1 - REESTIMATE THE ENTIRE MODULE 
2570 PR I NTTAB ( 10) "2 - REVISE ONE OR MORE SUB-MODULES 
2580 PR I NTT AB ( 1 0 ) " 3 - EXIT WITHOUT MODIFICATION 
2590 PRINT: PR INTM1*? : LINEINPUTX*: X=VAL( X*) 

2600 I F X < 1 0RX>3G0T 02590 
26 1 0 0NXG0T02620 , 2840 , 350 
2620 G0SUB935: IFU*0G0T021 80 

2630 PRINT: LINE I NPUT "WILL ESTIMATE BE IN TOTAL HOURS (T) 

OR PARTIAL HOURS (P)? ";X$ 

2640 IFXS="P"G0T02750 
2650 IFX$O"T"G0T02630 

2660 PRINT: LINE I NPUT "WHAT IS TOTAL ESTIMATED HOURS FOR MODULE? "?X* 
2670 X=VAL ( X* ) : IFX=0THEN2660ELSECE=0 
2680 FOR I = 1 TO J2 : I FKEY ( I ) =0G0T02740 


BUSINESS SECTION 


92 INTERFACE AGE M AY 1 980 


2690 IFKEY < I ) — 1 OR KEY(I)=3 THEN HR< I ) = INT ( ( ( X*. 2) + . 5>*100) /100: G0T02730 

2700 IFKEY ( I )*2 THEN HR( I )*INT ( ( ( X*. 15) + . 5 >*100 ) / 100: G0T02730 

2710 IFKEY < I ) =4 THEN HR< I )=INT< ( < X*. 25>+. 5) *100) /100: G0T02730 

2720 HR( I )*INT ( ( (X*. 1 >+.5) *100)/ 100 

2730 CR ( I ) *AR ( KEY ( I ) ) * CE=CE+ ( I NT ( HR ( I ) ) *CR ( I ) ) 

2740 NEXT: FORUT = 1 TO J2 * KEY=KEY ( UT ) : HR=HR ( UT ) : CR=CR ( UT ) 

:PCT*PCT<UT) : G0SUB9280: NEXT: G0SUB9260: G0SUB9220 
: G0SUB935: G0T02850 

2750 PRINT: LINE INPUT "WHICH SUB-MODULE LINE IS TO BE USED 
FOR PARTIAL ESTIMATE? "?X* 

2760 X*VAL(X*) : IFX<10RX>J2GOT02750 
2770 A*P<X)/100 

2810 PRINT: LINEINPUT"HOW MANY HOURS FOR THIS SUB-MODULE? "?X* 

2820 B=VAL ( X* ) : I FB=0G0T028 1 0 
2830 A* < 1 / A ) *B : X*»STR* < A) : G0T02670 
2840 G0SUB935 

2850 PRINT: LINEINPUT"WHICH SUB-MODULE IS TO BE REVISED? " ? X*: X*VAL < X*) 
2855 I FX =0G0T02920 

2860 XS*" " : LINE INPUT "NEW ESTIMATED HOURS: "?X* 

2870 IFX**" " THEN2880ELSEHR ( X ) =VAL < X* ) 

2880 X*= M " : LINEINPUT"NEW RATE: "?X* 

2890 IFX*=" " THEN2900ELSECR ( X ) =VAL (X*) 

2900 X S= '* " * L I NE I NPUT " NEW PCT/COMPL: "?X* 

2910 I F X*= " " THEN29 1 2ELSEPCT < X ) = VAL ( X * ) 

2912 L I NE I NPUT "IS ANOTHER SUB-MODULE TO BE REVISED? "?X* 

2914 IFLEFT*<X*, 1 )="N"G0T02920 
2916 IFLEFT*(X*, 1 )<>"Y M G0T02912 
2918 SW=1 

2920 CE*0: FORUT* 1 TO J2 

2930 KEY-KEY ( UT ) : HR=HR ( UT ) : CR=CR ( UT ) : PCT*PCT ( UT ) : CE=CE+HR*CR 

2940 GOSUB9280: NEXT 

2950 G0SUB9260 

2952 I FSW=0G0T02960 

2954 SW=0: G0T02840 

2960 LINE I NPUT" IS ANOTHER ESTIMATE REQUIRED? "?X* 

2970 IFXS="N"G0T0350 
2980 IFX*O"Y"G0T02960 
2990 G0T02500 

3000 " UPDATE ELAPSED TIME 8c COSTS 

3010 CLS: PR I NT "UPDATE ELAPSED TIME. " : G0SUB100 

3020 G0SUB860: IFX*0THEN3120ELSEG0SUB935: CC=0 

3030 PRINT: PR I NT "ENTER LINE NUMBER , PERCENT OF COMPLETION <0,0 TO QUIT) 
3040 I NPUTL , P : I FL*0G0T03060 
3050 PCT ( L ) *P : G0T03040 
3060 FORUT* 1 TO J2 

3070 KE Y=KE Y < UT ) : HR=HR < UT ) : CR*CR < UT ) : PCT=PCT < UT ) : CC=CC+ < PCT* ( HR*CR ) ) / 1 00 

3080 G0SUB9280 : NE X T : G0SUB9260 : G0SUB935 

3082 PRINT: LINE INPUT" IS THIS MODULE CORRECT? "?X* 

3084 I F X ♦* " Y " GOT 03090 

3086 IFX*0"N"THEN3082ELSE3030 

3090 PRINT: LINE I NPUT "IS ANOTHER MODULE TO BE UPDATED? "?X* 

3100 IFX**"Y"G0T03010 
3110 I F X SO " N " GOT 03090 

3120 CLS: LINE INPUT "IS DIRECT COSTS UPDATING REQUIRED? "?X* 

3122 IFX*="N"G0T0350 
3124 IFX*O"Y"G0T03120 

3126 CLS: PR I NT "UPDATE DIRECT COSTS. ": PRINT 
3128 IFL7*0THENL7=1 
3140 UR=L7:L7*L7+1 

3170 L I NE I NPUT " DESCR I PT I ON : " ; D* 

3180 LINE I NPUT "COST: " ? X$: CA*VAL < X* ) 

3190 LINEINPUT"DATE<MM/DD/YY): " ? X*: G0SUB560: IFDT=0G0T03190 
3200 XC*0 : L4=0 : G0SUB94 1 O 

3210 PRINT: LINE INPUT" IS ANOTHER DIRECT COST TO BE ENTERED? "?X* 

3220 IFXS="Y"G0T03126 
3230 I F X SO " N " GOT 032 1 0 
3240 G0T0350 
3500 "CLIENT BILLING 


4030 I NPUT "WHAT IS AMOUNT OF PAYMENT" ? A: IFA*0G0T0350 
4040 PRINT: LINE INPUT "IS THIS CORRECT? "?X* 

4050 IFLEFTS(XS, 1 )*"N"G0T04010 
4060 IFLEFT*(XS, 1 )<>"Y"G0T04040 
4070 CP=CP+A: GOTO 1250 
4500 "WORKLOAD REPORT 

45 1 0 CLS : PR I NTM3* : PR I NT : PR I NTM4* : PR I NT 

4520 LINE I NPUT "REPORT DATE: " ? DT*: HA=0: HT-O: PI *="####» 

4530 LPR I NTM3* J " AS OF : " ? DTS : LPR I NT " " 

4540 LPR I NT " CL I ENT : " ? 

4550 F0RI=0T03: LPRINTTABC 10) ? N* ( 1 ) : NEXT: LPR I NT" " 

4560 FOR I = 1 TOTA : I FLEFTS ( A* < I ) , 7 ) * " DELETED " THEN4670ELSELPR I NT " " 

4570 LPR I NT "APPLICATION: ", A$( I ) : IFL1 ( I )*OGOT04670 
4580 LPR I NT " " : UR=L 1 < I ) * G0SUB9220 
4585 I FLEFT» < M* , 7 ) * "DELETED " G0T04640 
4590 LPR I NTT AB< 6) "MODULE: "JM$ 

4600 FORUT* 1 TO J2: G0SUB9240: IFHR*0G0T04630 

46 1 0 LPR I NTT AB < 1 0 ) ; SM* < UT ) : TAB < 30 ) ? : HZ* ( HR* < 1 OO-PCT ) ) / 1 00 
4620 LPRINTUSINGPK? HZ : HA=HA+HZ 
4630 NEXTUT 

4640 IFL3>0THENUR=L3: G0SUB9220: G0T04585 

4650 LPR I NT 10) "TOTAL FOR APPL I CAT I ON : " ? T AB < 40 ) * 

4660 LPR I NTUS I NGP 1 * ; HA : HT=HT+HA r HA*0 
4670 NEXT I : LPR I NT" " 

4680 LPRI NT "TOTAL HOURS REMAINING FOR THIS CLIENT: »? 

4690 LPR I NTUS I NGP IS? HT: LPRI NTCHRS <140): G0T0350 
5000 0NERR0RG0TO5030 
5005 F4S*"CTRL" 

5010 OPEN" I ", 4, F4S 

5020 ONERRORGOTOO : G0SUB96 1 0 : G0T05050 
5030 RESUME5040 
5040 RUN" INI T" 

5050 CLOSE I CLS : F5S* " CL I ENT " +QS 
5060 OPEN "R" , 5, F5S : I F J 1 =0G0T05090 

5070 LINE I NPUT "DO YOU WANT TO ADD NEW CLIENT? "?XS 

5080 IFLEFT$<XS, 1 ) = " N " THEN5 1 08ELSE I FLEFT $ ( X $ , 1 )<>"Y"THEN5070 

5090 GOTO 1060 

5100 J 1 * J 1 + 1 : UR* J 1 : G0SUB9050 : CLOSE 
5 1 05 OPEN " 0 " , 4 , F4S : G0SUB9630 : CLOSE : OPEN "R" ,5, F5S 
5108 IFJ1*1 THENX*1 : G0T05150 

5110 CLS : FORUR* 1 TO J 1 : G0SUB9030 : X $=NS < 0 ) : G0SUB530 
5120 PRINTUR5XS: NEXT: PRINT 

5130 LINE I NPUT "WHICH CLIENT DO YOU WANT? " ? X»: X=VAL < XS ) 

5140 IFX<=00RX>J1G0T05130 

5150 UR*X : GOSUB9030: CLS 

5160 F0RI*0T03: XS=NS( I ) : G0SUB530 

5170 PRINTXS: NEXT: PRINT: IFJ1*1G0T05200 

5180 L I NE I NPUT "IS THIS CORRECT CLIENT? "JX* 

5190 I FLEFTS < X * , 1 ) * " N " THEN5 1 1 OELSE I FLEFT* < X * , 1 ) <> " Y " THEN5 1 80 
5200 F 1 *= " AP " +STR* < UR ) +Q* : M I D* < F 1 * , 3 ) * " P " 

52 1 0 F2*= " SCOS " +STR* < UR ) +Q* : M I D* < F2* , 5 ) * " T " 

5220 F3S* " NCOS " +STR* < UR ) +Q* : M I D* ( F3* , 5 ) * " T " 

5230 CLOSE: 0NERR0RG0T05250: ZZ=UR 

5240 OPEN" I " , 1 , FI*: XA=1 : G0T05270 

5250 RESUME5260 

5260 ONERRORGOTOO 

5270 OPEN "R" , 2, F2* : OPEN "R" , 3, F3* 

5280 IFXA*0THENTA=0: G0T05330 

5290 G0SUB9510 

5300 IFEOF < 1 ) THENG0T05330 

5310 G0SUB9550: TA*TA+1 : X*=A*: G0SUB530: A* < TA ) =X* 

5320 L 1 < TA ) *L 1 : L2 < TA ) =L2: L5 < TA ) =L5 : G0T05300 
5330 CLOSE 1 : ONERRORGOTOO : G0T0300 
6000 RESUME6010 

6010 PRINT: PR I NT "ERROR AT LINE" ? ERL? "CAUSED ABORT OF PROGRAM. FILES BEING SAVED. 
6020 PR I NT :PRINT "PLEASE NOTIFY: 

6030 PRINTTAB(20) "WILL HAGENBUCH 
6040 PRINTTAB( 20) "3014 BIGGS COURT 
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3510 CLS : PR I NT " CL I ENT BILLING. " s PRINT : PRINTM4*: PRINT 
3520 L I NEI NPUT " B I LL I NG DATE: •• ; DT*: NT=0: A#=0: B#=0: E#=0 
3526 LPRINTTAB(20) » Y* ( 1 ) 

3523 LPRINTTAB< 20) ; Y*(2) 

3530 LPRINTTAB(20);Y*(3) 

3532 LPR I NT" " 

3534 LPR INT "STATEMENT OF ACCOUNT FOR SERVICES RENDERED AS OF: "; 

3540 LPR INT LPR I NT " CL I ENT : ";TAB< 10); 

3550 F0RK=0T03 : IFN*(K)=" " G0T03580 
3560 X *=N* ( K ) : G0SUB530 : LPR I NT X * 

3570 LPRINTTAB(IO); 

3580 NEXTK: LPRINT" “ 

3590 LPR I NT "CUMULATIVE BILLED TO DATE: ; 

3600 LPRINTUSINGP*; CB 

3610 LPR I NT "CUMULATIVE PAID TO DATE: "; 

3620 LPRINTUSINGP*; CP: C#=CB-CP 

3622 LPRI NT "":LPRI NTTAB( 41 )" ESTIMATED ACTUAL" 

3630 LPRINT" " : F0RJ=1T0TA: I FLEFT ♦ ( A* ( J ) , 7 ) = " DELETED " G0T03685 
3640 LPR I NT "APPLICATION: " ; A* ( J ) : UR=L 1 ( J ) s I FUR=0G0T03685 
3650 G0SUB9220 : I FLEFT* ( M* , 7 ) = " DELETED " G0T03680 
3655 LPRINTTAB( 6) "MODULE: ";M*; 

3660 A#-A#+CC : LPR I NTT AB (41); 

3670 LPRINTUSINGP*; CE; 

3672 LPRINTTAB<52); 

3674 LPRINTUSINGP** CC 
3676 E#=E#+CE 

3680 I FL3=0THEN3685ELSEUR=L3 : G0T03650 
3685 NEXTJ 

3690 I FL7<= 1 GOT 03742 

3700 FORUR* 1 T0L7- 1 : G0SUB9390 

3720 NT =NT + 1 : D* ( NT ) =D* : CA ( NT ) =C A : DT ( NT ) =DT 

3740 NEXTUR 

3742 LPRINT"" 

3744 LPRINT" TOTAL ACCRUED COSTS FOR SERVICES: "; TAB( 41 ) ; 

3746 LPRINTUSINGP*; E#; 

3748 LPR I NTT AB( 52)1 
3750 LPRINTUSINGP*; A# 

3752 LPRINT" " : I FNT =OLF R I NT G0T03762 

3754 LPR INT "CURRENT DIRECT COSTS: ": LPRINT" " 

3756 FOR 1*1 TONT: X*=D* ( I ) : G0SUB530: B#=B#+CA ( I ) 

3758 LPRINTTAB(5) ;X*;TAB(52); 

3760 LPRINTUSINGP*; CA ( I ) : NEXT: LPRINT" " 

3762 LPRI NTTAB < 1 0 ) " ACCOUNT SUMM AR Y : " : LPR I NT " " 

3764 LPR I NT "BALANCE FORWARD" ; TAB (52) ; 

3766 LPRINTUSINGP*; C# 

3770 LPRINT"TOTAL NEW SERVICE COSTS: " ; TAB (52) ; 

3780 LPR INTUS I NGP* ; A#-CS : A#=A#-CS 

3790 LPR INT "TOTAL NEW DIRECT COSTS: ";TAB(52); 

3800 LPRINTUSINGP*; B# 

38 1 0 LPR INTTAB (52) " " 

3822 LPRINT" ": LPR I NTTAB ( 10) "BALANCE DUE"; TAB (52) ; 

3824 C#=C#+A#+B# 

3826 LPR INTUS I NGP* ; C# 

3830 LPRINTCHR*( 140) 

3840 PRINT"CLIENT: ";N*(0) 

3850 PR I NT "NEW BILLING AMOUNT: "; 

3860 PR INTUS I NGP* ;C# 

3870 PRINT 

3880 LI NEI NPUT "DO YOU WANT TO POST THIS BILLING? ";X* 

3890 I FLEFT* ( X * , 1 ) = " N " G0T0350 

3900 I FLEFT* ( X*» 1 )<>"Y"THEN3880ELSECB*CB+C# 

39 1 0 FOR 1= 1 TOT A : L2 ( I ) =0 : NE X T : CS= A# 

3920 L7=l : G0T01250 
4000 'PAYMENT RECEIPT 

4010 CLS: PR I NT "RECORD RECEIPT OF PAYMENT FOR: ".-PRINT 
4020 FOR I =0T03 : PR I NTTAB ( 1 0 ) ; N* ( I ) : NE X T : PR I NT 


DT* 


6050 PR I NTTAB (20) "NATIONAL CITY, CA. 92050 

6060 PRINT: PRINT" IF ERROR CONDITION IS CONSIDERED TO BE PROGRAM FAULT. 
6070 CLOSE: END 

9000 'I/O ROUTINES FOR CLIENT INFORMATION FILE (D/R/F/B) 

9010 UP* INT ( (UR-1 ) / 2)+l: US»(UR- 2*(UP-1))-1 

9020 F I ELDS , ( US* 1 08 ) ASU* , 24ASU* ( 0 ) , 24 ASU* ( 1 > , 24ASU* ( 2 ) 

, 24ASU* ( 3 ) , 4ASU* ( 4 ) , 4ASU* ( 5 ) , 4ASU* ( 6 ) : RETURN 
9030 'GET RECORD 

9040 GOSUB 9010: GET 5, UP:N*(0)=U*( 0):N*(1)=U*( 1) 

: N*(2)=U*( 2) :N*(3)=U*( 3 ) r CB=CVS ( U* ( 4) ) :CP=CVS(U*( 5)) 
:CS=CVS(U*( 6)): RETURN 
9050 'PUT RECORD 

9060 GOSUB 9010: LSETU* ( 0)=N*(0> : LSETU* ( 1)=N*(1) 

s LSETU*( 2 ) =N* ( 2 ) : LSETU* ( 3)=N*(3) : RSETU*( 4)=MKS*(CB) 

: RSETU* ( 5 ) =MKS* ( CP ) : RSETU* ( 6 ) =MKS* ( CS ) s PUT 5, UP: RETURN 
9170 'I/O ROUTINES FOR STANDARD COST FILE (D/R/V/B) 

9180 UP=INT( (UR-1 )/ 2)+l: US= ( UR- 2*(UP-1))-1 

9190 FIELD2, (US*120)ASU*, 20ASU*(0) , 4ASU*( 1 ) , 4ASU*(2> , 2ASU*(3), 
90ASU1*: RETURN 

9200 UP=INT( (UR-1 )/ 2)«H: US«=(UR- 2*(UP-1))-1 

9210 FIELD2, ( US* 1 20 ) +30+( ( UT-1 ) * 10 ) ASU*, 2ASU* ( 4 ) , 2ASU* ( 5 ) , 

4ASU* ( 6 ) , 2ASU* (7) t RETURN 
9220 'GET HEADER RECORD 

9230 GOSUB 9180: GET 2,UP:M*=U*( 0 ) : CE=CVS ( U* ( 1)) 

: CC=CVS ( U* ( 2) ) : L3*CVI ( U* ( 3)) .-RETURN 
9240 'GET TRAILER RECORD 

9250 GOSUB 9200:KEY=CVI (U*( 4 ) ) : HR=CVI ( U* ( 5)) 

: CR=CVS ( U* ( 6) ) : PCT=CV I ( U* ( 7 ) ) : RETURN 
9260 'PUT HEADER RECORD 

9270 GOSUB 9180: LSETU* ( O) =M*: RSETU* ( 1)*MKS*(CE) 

: RSETU* ( 2 ) =MKS* ( CC ) : RSETU* ( 3 ) =MK I * ( L3 ) : PUT 2, UP: RETURN 
9280 'PUT TRAILER RECORD 

9290 GOSUB 9200: RSETU* ( 4)=MKI*(KEY) : RSETU* ( 5>=MKI*(HR) 

: RSETU* ( 6 ) =MKS* ( CR ) : RSETU* ( 7 ) =MKI * (PCT ): RETURN 
9360 'I/O ROUTINES FOR NON-STANDARD COST FILE (D/R/F/B) 

9370 UP*INT( (UR-1 )/ 7)+l: US*(UR- 7*(UP-1))-1 
9380 F I ELD3 , ( US*32 ) ASU* , 20ASU* ( 0 ) , 4ASU* ( 1 ) , 2ASU* ( 2 ) , 

4ASU* ( 3 ) , 2ASU* ( 4 ) : RETURN 
9390 'GET RECORD 

9400 GOSUB 9370: GET 3,UP:D*=U*( 0) : CA=CVS ( U* ( 1>) 

: XC*CVI (U* ( 2 ) ) : DT =CVS ( U* ( 3) ) :L4=CVI (U*( 4)): RETURN 
9410 'PUT RECORD 

9420 GOSUB 9370: LSETU* ( 0)*D*: RSETU* ( 1>=MKS*(CA) 

: RSETU* ( 2 ) =MK I * ( XC ) : RSETU* ( 3)=MKS*(DT) 

: RSETU* ( 4 ) *MK I * ( L4 ) : PUT 3, UP: RETURN 
9500 'I/O ROUTINES FOR APPLICATION FILE (D/S/D/B) 

9510 'GET FORMAT #1 

9520 I NPUT# 1 , L6 , L7 : RETURN 

9530 'PUT FORMAT #1 

9540 PRINT#1,L6;", M ;L7: RETURN 

9550 'GET FORMAT #2 

9560 I NPUT# 1 , A*, LI , L2, L5* RETURN 

9570 'PUT FORMAT #2 

9580 PR I NT# 1 , A*; ", M fLll M » M I L2 ; ", ";L5: RETURN 
9600 'I/O ROUTINES FOR CONTROL FILE (D/S/F/U) 

9610 'GET RECORD . 

9620 INPUT#4, Jl, J2 

9621 F0RU=1T09: INPUT#4, SM*(U) s NEXT 

9622 F0RU=1T09: INPUT#4» AROJ) :NEXT 

9623 F0RU=1T09: INPUT#4, P(U) : NEXT 

9625 FORU= 1 T03 : L I NE I NPUT#4 , Y* ( U ) : NE X T : RETURN 
9630 'PUT RECORD 

9640 PRINT#4, Jl; J2 

964 1 FORU= 1 T09 : PR I NT#4 , SM* ( U ) : NE X T 

9642 FORU* 1 T09 : PR I NT#4 , AR ( U ) : NEX T 

9643 FORU=lT09: PRINT#4, P(U) : NEXT 

9645 FORU* 1 T03 : PR I NT#4 , Y* ( U ) : NE X T : RETURN 
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printers and floppy disk drives currently avail- 
able from approximately 150 manufacturers. 
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of the some 300 companies supplying this 
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charts that the reader can use to cross 
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OH 4 microcomputer field. 
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> pany will respond to your query, but please * 
allow four to six weeks. * 

If a faster reply is required, a list of the 0 
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at the end of the survey and we suggest o 
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iow! a step by step approach 
naking your Z80 work for you 


A comprehensive introduction to programming the 
Z80 ranging from basic concepts to addressing 
techniques, internal operation and advanced data 
structures. Exercises check your progress at each step. 

624 pp., Ref. C280 $14.95. 

CIRCLE INQUIRY NO. 80 


ORDER: 

Phone: (415) 848-8233, Visa. MC. Am Ex 
Mail: Indicate quantity desired. Pre- 
payment required 

ipping: Add $1.50 per book (UPS) or 
^5C (4th Class-allow 4 weeks delivery) 
k : In California please add tax 



SYBEX 



Dept. IA 
2344 Sixth St. 
Berkeley, CA 
94710 


1/All ABIC A TJROfW AMD rOMDIITED CTADEC C V/CPVAAIUCPC 


I 

| Please send me Charge my Visa: Mastercharge 

. Name American Express 

I Company. Card# Exp. Date 

| Address Signature 

| City State Zip 1 3 Please send me your detailed catalog. 
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TERMINALS 


FLOPPY DISK DRIVES 

List of Manufacturers 


List of Manufacturers 

California Micro Computer 


Commodore Business Machines 

9323 Warbler Avenue 


3330 Scott Boulevard 

Fountain Valley, CA 92708 


Santa Clara, CA 95051 

Computer Communications 


Electrolabs 

2610 Columba Street 


930 Emerson Street 

Torrance, CA 90503 

* 

Palo Alto, CA 94301 

Computer Devices 


Innotronics Corporation 

25 North Avenue 


Brooks Road 

Burlington, MA 01803 


Lincoln, MA 01773 

Computer Transceiver Systems 


Micro Peripherals Inc. 

E66 Midland Avenue, P.O. Box 1 5 


9745 Deering Avenue 

Paranices, NJ 07652 


Chatsworth, CA 9131 1 

Data Machines International 


Micromation 

Terrace Hill 


1620 Montgomery 

Ithaca, NY 14850 


San Francisco, CA 94111 

Dataproducts Corporation 


Micropolis Corporation 

6200 Canoga Avenue 


21329 Nordhoff Street 

Woodland Hills, CA 91365 


Chatsworth, CA 91311 

Eeco Inc. 


Otto Electronics 

1601 E. Chestnut Avenue 


P.O. Box 3066 

Santa Ana, CA 92701 


Princeton, NJ 08540 

Graphtek Corporation 


PerSci, Inc. 

2959 W. Fairmount 


12210 Nebraska Avenue 

Phoenix, AZ 85017 


W. Los Angeles, CA 90025 

Hazeltine Corporation 


Pertec Computer Corporation 

Cuba Hill Road 


9600 Irondale 

Greenlawn, NY 1 1 740 


Chatsworth, CA 91311 

Industrial Microsystems 


Remex Division, Ex-Cell-0 Corporation 

628 N. Eckhoff 


1733 E. Alton Street 

Orange, CA 92668 


Irvine, CA 92713 

Lear Siegler, Inc. 


Shugart Associates 

714 N. Brookhurst Street 


435 Oakmead Parkway 

Anaheim, CA 92803 


Sunnyvale, CA 94086 

Micro Diversions, Inc. 


Terminal Data Corporation 

5455-D Tyco Road 


1 1 878 Coakley Circle 

Vienna, VA 22180 

Otto Electronics 
P.O. Box 3066 
Princeton, NJ 08540 

Telecommunications Services 
Box 4117 

Alexandria, VA 22203 

TeleVideo Inc. 

3190 Coronado Drive 
Santa Clara, CA 95051 

Terminal Data Corporation 
11878 Coakley Circle 
Rockville, MD 20852 

Texas Instruments Inc. 

P.O. Box 1444, M/S 7701 
Houston, TX 77001 


Rockville, MD 20852 
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Start Computing For Just $129.95 With An 
8085-Based Professional Computer Kit— 

Explorer/85 

100 % compatible with all 8080A and 
8085 software & development tools! 

No matter what your future computing plans may 
be, Level “A ” — at $129. 95 — is your starting point. 

Starting at just $ 129.95 for a Level “A ” operating system, 
you can now build the exact computer you want. Explorer/ 85 
can be your beginner's system, OEM controller, or IBM- 
formatted 8" disk small business system. . .yet you're never 
forced to spend a penny for a component or feature you don ' t 
want and you can expand in small, affordable steps! 

Now, for just $129.95, you can own the first level of a fully 
expandable computer with professional capabilities— a com- 
puter which features the advanced Intel 8085 cpu, thereby 
giving you immediate access to all software and development 
tools that exist for both the 8085 and its 8080A predecessor 
(they are 100 % software compatible )—* computer which 
features onboard S-100 bus expansion— plus instant conver- 
sion to mass storage disk memory with either 5-1/4” diskettes 
or standard IBM-formatted 8” disks. 

For just $129.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don’t have them already), 
Explorer/85 lets you begin computing on a significant level . . . 
applying the principles discussed in leading computer maga- 
zines. . .developing “state of the art” computer solutions for 
both the industrial and leisure environment. 

Level “A” Specifications 

Explorer/85’s Level “A” system features the advanced Intel 
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating 
system, and an 8155 ROM-I/O— all on a single motherboard 
with room for RAM/ROM/PROM/EPROM and S-100 ex- 
pansion, plus generous prototyping space. 

(Level “A” makes a perfect OEM controller for industrial 
applications and is available in a special Hex Version which 
can be programmed using 
the Netronics Hex Keypad/ 
Display.) 

PC Board: glass epoxy, plated 
through holes with solder mask 
• I/O: provisions for 25-pin 
(DB25) connector for terminal 
serial I/O, which can also sup- 
port a paper tape reader 
...provision for 24-pin DIP 
socket for hex keyboard/dis- 
play . . . cassette tape recorder in- 
put ... cassette tape recorder output .. .cassette tape control 
output. . .speaker output... LED output indicator on SOD 
(serial output) line. . .printer interface (less drivers). . .total of 
four 8-bit plus one 6-bit I/O ports •Crystal Frequency: 6.144 
MHz • Control Switches: reset and user (RST 7.5) 
interrupt. . .additional provisions for RST 5.5, 6.5 and TRAP 
interrupts onboard • Counter/Timer: programmable, 14-bit 
binary • System RAM: 256 bytes located at F800, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems. . . RAM expandable to 64k via S-100 bus or 
4K on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at F000 leaving 0000 free for user 
RAM/ROM. Features include tape load with labeling . . .tape 
dump with labeling. . .examine/change contents of memory 
...insert data... warm start. . .examine and change all 
registers. . .single step with register display at each break point, 
a debugging/training feature... go to execution address... 
move blocks of memory from one location to another. . .fill 
blocks of memory with a constant . . . display blocks of memory 
. . .automatic baud rate selection. . .variable display line length 
control (1-255 characters/line) ... channelized I/O monitor 
routine with 8-bit parallel output for high speed printer... 
serial console in and console out channel so that monitor can 
communicate with I/O ports. 

System Monitor (Hex Version): Tape load with labeling. . . 
tape dump with labeling. . .examine/change contents of mem- 
ory . . . insert data . . . warm start . . . examine and change all 



Level “A ” at $129.95 is a 
complete operating system, 
perfect for beginners, hob- 
biests, or industrial con- 
troller use. 


By Netronics 



By Netronics 

ASCII/BAUDOT, 

registers. . .single step with register display at each break point CTAlin ALONE 
. . .go to execution address. Level “A” in the Hex Version ^ B #tfcvns 

makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Keypad/Display. 

Hex Keypad/Display 
Specifications 

Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calculator 
type display which displays full 
address plus data as well as 
Hex Keypad/ Display. register and status information. 

Level “B” Specifications 




Computer 
Terminal 1W 


The Netronics ASCII/BAUDOT Computer Terminal Kit is a 
microprocessor-controlled, stand alone keyboard/terminal 
requring no computer memory or software. It allows the use of 
Level“B” provides the S-100 signals plus buffers/drivers to either a 64 or 32 character by 16 line professional display for- 
support up to six S-100 bus boards and includes: address mat with selectable baud rate, RS232-C or 20 ma. output, full 
decoding for onboard 4k RAM expansion select-able in cursor control and 75 ohm composite video output. 

4k blocks. . .address decoding for onboard 8k EPROM expan- The keyboard follows the standard typewriter configuration 
sion selectable in 8k blocks. . .address and data bus drivers for and generates the entire 128 character ASCII upper/lower case 
onboard expansion . . . wait state generator (jumper selectable), set with 96 printable characters. Features include onboard 



Explorer/85 with 
“C” card cage. 


*NeTronTc?R&Dr LtcT, KptT^PflT “ ™ “ 1 

333 Litchfield Road. New Milford, CT 06676 


Please send the items checked below— 

□ Explorer/85 Level “A” Kit (ASCII 
Version), $129.95 plus $3 p&h. 

□ Explorer/85 Level “A” Kit (Hex 
Version), $129.95 plus $3 p&h. 

□ 8k Microsoft BASIC on cassette 
tape, $64.95 postpaid. 

□ 8k Microsoft BASIC in ROM Kit 
(requires Levels “B,” “D,” and "E”), 
$99.95 plus $2 p&h. 

□ Level “B” (S-100) Kit, $49.95 plus 
$2 p&h. 

□ Level “C” (S-100 6-card expander) 
Kit, $39.95 plus $2 p&h. 

□ Level “D” (4k RAM) Kit, $69.95 
plus $2 p&h. 

D Level “E” (EPROM/ROM) Kit, 
$5.95 plus 50t p&h. 

□ Deluxe Steel Cabinet for Explorer/ 
85, $49.95 plus $3 p&h. 

□ ASCII Keyboard/Computer Ter- 
minal Kit (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 75 ohm video output convertible 
to baudot output, selectable baud rate, 
RS232-C or 20 ma. I/O, 32 or 64 char- 
acter by 16 line formats, and can be 
used with either a CRT monitor or a TV 


plus $2 p&h. 

□ Deluxe Steel Cabinet for ASCII 
Keyboard/Terminal, $19.95 plus $2.50 
p&h. 

□ Power Supply Kit ( ± 8V @ 5 amps) 
in deluxe steel cabinet, $39.95 plus $2 
p&h. 

□ Gold Plated S-100 Bus Connectors, 
$4.85 each, postpaid. 

□ RF Modulator Kit (allows you to 
use your TV set as a monitor), $8.95 
postpaid. 

□ 16k RAM Kit (S-100 Board expands 
to 64k), $199.95 plus $2 p&h. 

□ 32k RAM Kit, $329.95 plus $2 p&h. 

□ 48K RAM Kit, $459.95 plus $2 p&h. 

□ 64k RAM Kitr$589.95 plus $2 p&h. 

□ 16k RAM Expansion Kit (to expand 
any of the above up to 64k), $139.95 
plus $2 p&h each. 

□ Intel 8085 cpu User’s Manual, $7.50 

postpaid. 

□ Special Computer Grade Cassette 
Tapes, $1.90 each or 3 for $5, postpaid. 

□ 12” Video Monitor (10 MHz band- 
width), $139.95 plus $5 p&h. 

□ North Star Double Density Floppy 
Disk Kit (One Drive) for Explorer/ 
85 (includes 3 drive S-100 controller, 


to allow the use of slower memories. . .two separate 5 volt 
regulators. 

Level “C” Specifications 

Level "C” expands Explorer’s 
motherboard with a card cage, 
allowing you to plug up to six 
S-100 cards directly into the 
motherboard. Both cage and 
cards are neatly contained inside 
Explorer’s deluxe steel cabinet. 

Level “C” includes a sheet metal superstructure, a 5-card gold 
plated S-100 extension PC board which plugs into the mother- 
board. Just add required number of S-100 connectors 

Level “D” Specifications 

Level “D” provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer/85 memory to 4k (plus the original 256 bytes located 
in the 8155A). The static RAM can be located anywhere from 
0000 to EFFF in 4k blocks. 

Level “E” Specifications 

Level “E” adds sockets for 8k of EPROM to use the popular 
Intel 2716 or the T1 2516. It includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components. 

Sockets may also be used for soon to be available RAM IC’s 
(allowing for up to 12k of onboard RAM). 

Order A Coordinated 
Explorer/85 Applications Pak! 

Experimenter’s Pak (SAVE $12.50) — Buy Level “A” and Hex 
Keypad/Display for $199.90 and get FREE Intel 8085 user’s 
manual plus FREE postage & handling! 

Student Pak (SAVE $24.45)-Buy Level “A,” ASCII Key- , 
board/Computer Terminal, and Power Supply for $319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user’s manual 
plus FREE postage & handling! 

Engineering Pak (SAVE $41.00)— Buy Levels "A,” “B,” 

“C,” “D,” and “E” with Power Supply, ASCII Keyboard/ 

Computer Terminal, and six S-100 Bus Connectors for $514.75 I 

and get 10 FREE computer grade cassette tapes plus FREE BAUDOT Character Set: ABCDEFGH1JKLMNOPQ 
8085 user’s manual plus FREE postage & handling! R S T U V W X Y Z - ? : * 3 $ t () . , 901415 7; 2 / 68 • 

Business Pak (SAVE $89.95)— Buy Explorer/85 Levels “A,” Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
“B,” and “C” (with cabinet), Power Supply, ASCII Key- Vertical Tab, Carriage Return. Two special cursor sequences 
board/Computer Terminal (with cabinet), 16k RAM, 12” are provided for absolute and relative X-Y cursor addressing • 
Video Monitor, North Star 5-1/4” Disk Drive (includes North Cursor Control: Erase, End of Line, Erase of Screen, Form 

Star BASIC) with power supply and cabinet, all for just Fe f d ’ Delete * Monitor Operation: 50 or 60Hz (jumper 

$1599.40 and get 10 FREE 5-1/4” minidiskettes ($49.95 value) selectable. 

plus FREE 8085 user’s manual plus FREE postage & handling! Continental U S. A. Credit Card Buyers Outside Connecticut 

Continental U S. A. Credit Card Buyers Outside Connecticut CALL TOLL FREE 800-243-7428 

CALL TOLL FREE 800-243-7428 — To Order From Connecticut Or For Technical mm _ 

To Order From Connecticut Or For Technical ■ Assistance, Etc. Call (203) 354-9375 

Assistance, Etc. Call (203) 354-9375 fc "|| Netronics R&D Ltd., Dept. PE-9 

sonalized disk operating system— just* ■ ^ Litchfield Road, New Milford, CT 06776 
plug it in and you’re up and running!), | | Please send the items checked below— 

$699.95 plus $5 p&h. ■ ■ □ Netronics Stand Alone ASCII Keyboard/Computer ■ 

□ Power Supply Kit for North Star! I Terminal Kit, $149.95 plus $3.00 postage & handling. I 

Disk Drive, $39.95 plus $2 p&h. ■ ■ □ Deluxe Steel Cabinet for Netronics Keyboard/Termi- ! 

□ Deluxe Case for North Star Disk! I nal In Blue/Black Finish, $19.95 plus $2.50 postage I 

Drive, $39.95 plus $2 p&h. . ■ and handling. 

□ Experimenter’s Pak (see above), | |C Video Display Board Kit alone (less keyboard), $89.95 I 

plus $3 postage & handling. B 


regulators, selectable parity, shift lock key, alpha lock jumper, 
a drive capability of one TTY load, and the ability to mate 
directly with almost any computer, including the new Ex- 
plorer/85 and ELF products by Netronics. 

The Computer Terminal requires no I/O mapping and 
includes lk of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCII/BAUDOT 
to serial conversion and serial to video processing— fully 
crystal controlled for superb accuracy. PC boards are the 
highest quality glass epoxy for the ultimate in reliability and 
long life. 

VIDEO DISPLAY SPECIFICATIONS 

The heart of the Netronics Computer Terminal is the micro- 
processor-controlled Netronics Video Display Board (VID) 
which allows the terminal to utilize either a parallel ASCII or 
BAUDOT signal source. The VID converts the parallel data to 
serial data which is then formatted to either RS232-C or 20 ma. 
current loop output, which can be connected to the serial I/O 
on your computer or other interface, i.e., Modem. 

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes the information, converting to data to video suitable 
to be displayed on a TV set (using an RF modulator) or on a 
video monitor. The VID generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative to 
which character and where it is to be displayed on the screen. 
Video Output: 1.5 P/ Pinto 75 ohm (EIA RS-170) • Baud Rate: 
110 and 300 ASCII • Outputs: RS232-C or 20 ma. current loop 
• ASCII Character Set: 128 printable characters— 


aBTS€8wxyv«Wofloi* ? oa i^n^ 
! , W4t , O*L-./0123456789 :;<=>? 
BflBCDEFGHIJKLHHOPQRSTlJWXYZC^l^. 
'abcdef9kijLl«noMrstttvwx^z<'i>^| 


II 


$199.90 postpaid. 

□ Student Pak (see above), $319.85 

postpaid. _ - 

□ Engineering Pak (see above), I I 
$514.75 postpaid. 

□ Business Pak (see above), $1599.40 1 | 
postpaid. 

Total Enclosed $ | I 

(Conn. res. add sales tax) By— 

‘ ~ ' □ M.O./C 

□ Master Charge 


12” Video Monitor (10 MHz bandwidth) fully assem- 
bled and tested, $139.95 plus $5 postage and handling. 
RF Modulator Kit (to use your TV set for a monitor), 
$8.95 postpaid. 

5 amp Power Supply Kit In Deluxe Steel Cabinet 
( ± 8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2 
postage & handling. 


(Conn. res. add sales tax) By— ■ | Total Enclosed (Conn. res. add sales tax) $. 

□ Personal Check □ M.O./Cashier’s | | By- 


Check □ Visa 


Acct.# _ 
Signature _ 
Print 

Name 


H C Personal Check □ Cashiers Check/Money Order J 

□ Visa □ Master Charge (Bank # ) | 

'|| Acct.# | 


I 
I 

I used with either a CRT monitor or a TV 
set (if you have an RF modulator), 

m $149.95 plus $2.50 p&h. w vhiviuuw j wut« wuuuucr, 

Hex Keypad/Display Kit, $69.95 DOS. and extended BASIC with per- State 


_Exp. Date _ 


Address . 
City 


_Zip_ 


_ - Signature. 
| I Print 
- B 1 Name 

II 
II 


_Exp. Date . 


Address _ 


City_ 


B _ State 

Send Me Information ■■ wm Uwaa 


I 

□ Send Me More Information mm J 


_Zip 
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PRINTERS 

List of Manufacturers 

Addmaster Corporation 
416 Junipero Serra Drive 
San Gabriel, CA 91776 

Dataproducts Corporation 
6200 Canoga Avenue 
Woodland Hills, CA91365 

Motorola 

P.O. Box 20906 
Phoenix, AZ 85036 

Anadex Inc. 

9825 De Soto Avenue 
Chatsworth, CA 91311 

Datasouth Computer Corp. 
4740-A Dwight Evans Road 
Charlotte, NC 28210 

MPI 

2099 West 2200 South 
Salt Lake City, UT84119 

APF Electronics, Inc. 
444 Madison Avenue 
New York, NY 1 0022 

Diablo Systems, Inc. 

24500 Industrial Boulevard 
Hayward, CA 94505 

Olivetti Corporation/OEM Marketing 
20370 Town Center Lane 
Cupertino, CA 95014 

Axiom 

5932 San Fernando Road 
Glendale, CA 91202 

Eaton LRC 

Technical Research Park 
Riverton, WY 82501 

Okidata Corporation 
1 1 1 Gaither Drive 
Mount Laurel, NJ 08054 

C. Itoh Electronics 
5301 Beethoven Street 
Los Angeles, CA 90066 

Epson America Inc. 

23844 Hawthorne Boulevard 
Torrance, CA 90505 

Printer Terminal Communications 
1 24 Tenth Street 
Pomona, CA 92065 

California Microcomputer 
9323 Warbler Avenue 
Fountain Valley, CA 92708 

Excel 

618 Grand Avenue 
Oakland, CA 94610 

PSC 

8507 Melrose 
El Caton, CA 92021 

Centronics Data Computer Corp. 
Wall Street 
Hudson, NH 03051 

Hewlett Packard 
Desktop Computer Division 
3404 E. Harmony Road 

Qantex Division of NAI 
60 Plant Avenue 
Hauppauge, NY 11709 
Ft. Collins, CO 80525 

Commodore Business Machines 
3330 Scott Boulevard 
Santa Clara, CA 95051 

Houston Instrument 
8500 Cameron Road 
Austin, TX 78753 

Qume Corporation 
2350 Qume Drive 
San Jose, CA 95131 

Comprint 

340 E. Middlefield Road 
Mountain View, CA 94043 

Integral Data Systems, Inc. 
1 4 Tech Circle 
Natick, MA 01760 

Sigma International, Inc. 
P.O. Box 1118 
Scottsdale, AZ 85252 

Computer Devices, Inc. 
25 North Avenue 
Burlington, MA 01803 

John Fluke Mfg. Co., Inc. 

P.O. Box 43210 
Mountlake Terrace, WA 98043 

Silver Spur Electronic Communications 
3873F Schaffer Avenue 
Chino, CA 91710 

Data General Corporation 
Route 9 

Westboro, MA 01581 

Lear Siegier/Data Products Division 
714 North Brookhurst 
Anaheim, CA 92803 

Texas Instruments Inc. 
P.O. Box 1 444 
Houston, TX 77001 

Data Machines International, Inc. 
Terrace Hill 
Ithaca, NY 1 4850 

Malibu Design Group, Inc. 
8900 Eton Avenue, Suite G 
Canoga Park, CA 91304 

Vector Graphic, Inc. 

31364 Via Colinas 
Westlake Village, CA 91361 

Data Wholesale Corporation 
10960 Wilshire Blvd., # 1504 
Los Angeles, CA 90024 

Matchless Systems 
1 8444 South Broadway 
Gardena, CA 90248 

□ 
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COMPARE SMARTS. 



Feature-for-feature our smart CRT 
terminals cost less than their * dumb 
ones. Much less. Compare smarts. 
Then compare price. You’ll pick 
TeleVideo. 

Four different models to choose 
from. Each with features you’d ex- 
pect to pay extra for. But with Tele- 
Video, they’re standard. 

We put a lot of engineering savvy 
into our CRTs. Their modular design 
means high reliability. It also lets us 
build in high volume. And sell to you 
at low prices. 

Find out how you can make your 
typewriter /TTY next CRT buy a smart one. Contact 
keyboards TeleVideo today for information. 

— Numeric pad Nationwide Field Sendee is available 
* 9 Knud rates from General Electric Co Instrumen- 
ts 5-9600 Baud) txxtion and Communication Equip - 
Self test merit Sendee shops. 


Reverse video 

Blinking/ blank fields 

Upper /lower 

case char. 

Protected fields 

Non-glare screen 

— Underlining 

12 X 10 char. res. 


ft TeleVideo 


TeleVideo, Inc., 3190 Coronado Dr. 
Santa Clara, California 95051 
Phone (408) 727-5428 


COMPARE PRICE 


CIRCLE INQUIRY NO. 45 


Programmable Calculator 


Two pocket calculator programs are presented for use with 
the Hewlett-Packard Model 67 (Reverse-Polish) and the 
Texas Instruments Model SR -52 (Algebraic) programmable 
pocket calculators. Each program, self-contained and com- 
plete, fits on a single magnetic card. The programs enable an 
operator to quickly evaluate real determinants of sizes two- 
by-two through six-by-six. Both programs are most accurate 
when all determinant elements are integers. Errors are 
generally less than 0.001% for a six-by-six (worst case) 
determinant with all integer elements. 

SOLUTION BY PIVOTAL CONDENSATION 

The program written for the HP -67 calculator evaluates 
the determinant of a square matrix by repeated applications 
of the process of pivotal condensation. 12 This procedure 
allows for successive reduction in determinant size, finally 
leaving a two-by-two determinant to be evaluated. Assuming 
that the pivot elements do not vanish, reduction of a six-by- 
six determinant is accomplished in four successive steps: 


Column: A, A 2 A 3 A 4 A 5 A 6 


a 21 

a 22 

a 23 

a 2 4 

a 2 5 

3 2 6 

831 

a 32 

a 33 

a 3 4 

335 

3 3 6 

a 41 

a 42 

343 

344 

a 45 

346 

351 

a 52 

353 

354 

355 

a 56 

361 

a 62 

a 63 

a 64 

a 65 

a 66 


Column: 

B, 

b 2 

b 3 

B« 

b 5 


b 2 , 

b 22 

b 23 

b 2 4 

t>25 

1 

b 3 , 

b3 2 

b 33 

b 34 

t>35 


t>4, 

b« 

b43 

b44 

b 4 5 

a 11 

t>51 

b 52 

b 5 3 

b 5 4 

b 55 


Column: C, C 2 C 3 


Cll 

Cl2 

Cl3 

C 21 

c 22 

c 23 

c 3 , 

C32 

C33 

C41 

C42 

C43 


C 4 Column: 


Cl 4 
C 2 4 
C 3 4 
C44 


1 

4 3 2 

a 1 ibi i c i 1 


D, 

dn 

d 2 i 

d 3 , 


D 2 

d, 2 

d 22 

d 32 


d 3 

Col: 

E, 

E 2 

d, 3 


en 

^12 

d 2 3 

d 33 

1 

e 2) 

e 22 


a 11 b 11 c 11 d ii 


To minimize data-memory requirements, all columns of 
each determinant are normalized. The three-by-three deter- 
minant, for example, is normalized column by column: 


d,i 

d, 2 

di 3 


1 

1 

1 

d 2 i 

d 22 

d 23 

- (d n d 12 d 13 ) 

d 2 i/ dn 

d 22 / d 12 

d 23 / d 13 

d 31 

d 32 

d 33 


d 3 i/ dn 

d 32 / d 12 

d 33 / d 13 


Since the first row of normalized determinants always con- 
tains only unit elements, these elements need not be stored. 
Further, by normalizing prior to applying the pivotal condensa- 
tion method, the need to divide by the n-2 power of the pivot 
element is obviated since all pivot elements are always unity. 

When a zero-normalization element (a n , b^, c V] , d^, e^) 
appears, it is replaced by a small number according to the 
general replacement schedule: 

Vanishing Element Replacement 


a n 1.0 x 10 4 

bn, j = 1 ,2, 3 , 4, 5 1.1 x 10- 5 

c,j, j = 1 ,2,3,4 1.2 x 10- 6 

d ti , j = 1,2,3 1.4 x 10- 7 

e 1# J-1 f 2 1.5 x 10- 8 


With this scheme both vanishing pivot elements and, more 
generally, vanishing normalization factors are replaced by 
small numerical values. The need for five different replace- 
ment values becomes clear when considering the following 
example. Suppose that a three-by-three determinant contains 
a zero in positions d 12 and d 22 , and a one in position d 21 . 
The zero-normalizer (d 12 ) is replaced by a small value k: 


By M. Patt and L. Fisher 

University of Lowell 


du 

0 

d,' 3 


dn 

k 

dn 

d 2 i 

0 

d 23 


1 

0 

d 2 3 

d 3 i 

d 32 

d 33 


d 3 i 

d 32 

d 33 


Reducing by pivotal condensation: 


dn 

k 

di 3 

1 

0 

d 2 3 

d 3 i 

d 32 

d 3 3 


-k e 12 
e 21 e 22 


If e 12 also vanishes, it should be replaced by a number which 
is small by comparison with the other elements of the same 
determinant. Thus, a new (and smaller) zero-replacement 
should be used in each successive reduction. For greatest ac- 
curacy, the zero-replacing constants should be as small as 
possible. Recognizing that a product of normalization factors 
will be formed and stored in data-memory, underflow consid- 
erations restrict the “smallness” of the zero-replacers. Select- 
ing the numerical value 1 0' 4 for the largest zero-replacer (re- 
places a n ), accuracy is generally better than 99.999%. 


DATA ENTRY AND 
MEMORY ALLOCATION (HP-67) 

The data elements of the A-matrix are keyed in by column. 
Thus, column A j is keyed in first, followed by columns A 2 , 
A3, A 4 , A 5 , and A 6 . As soon as columns A t and A 2 are 
available, column Bt may be computed and column a 2 
discarded. A computation flow graph (Figure 1 ) depicts the 
“digestion” of columns of data: 



Notice that “digestion” of column A 6 (the column of the 
original determinant which is keyed in last) requires that col- 
umns A 1? Bt, Ct, and D t be available (stored in memory). 
Computation of the answer also requires that column be 
stored. To meet these requirements, data memory has been 
allocated as follows: 
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Evaluation of Real Determinants 


Table 1. Chart of Memory Allocation 
as a Function of Time 


R 0 : 
Ri: 
R 2: 
R 3 : 
R 4 : 
R 5 : 
R 6 : 
R 7 : 
R 8 : 
R 9 : 
Rio 
R11 
R, 2 
Rl3 
R 14 : 

RlS 

Rl6« 

Rl7 

R 1 8 

Rl9 

R a : 

R b : 

Rc: 

R D : 

Re: 

Ri: 


a 21 /a n ; 

a 3 i/ a i 1 1 

a 41 / an! 

951/ a nl 

a 6l/ a 11 

Partial product of normalization factors 

Zero approximator base value 

Modified zero approximator 

Partial product of normalization factors 

— (n — 1 ), where n is determinant size 

b 2 i/bn 

b 3 i/b n 

b 41 /bi 1 

bsi/bn 

b 22 /bi2i c 2 j/cu 
b 3 2 /b 12 ; c 31 / c n 
b 42 /bi 2 ; c 41 / c-\i 
: b 52 /b 12 ; 


^35/^1 5 . . 

b 4 s/b 15 . 

bss/bis 


•e 22 /ei 


b 23 /b 13 ; c 22 /c 12 ; d 21 /d n 
b 33 /b 13 ; c 32 /c 12 ; d 31 /d n 

b 4 3 /t>i 3 ; c 42 / Ci 2 ; b 24 /b 14 ; c 23 /c 13 ; d 22 /d 12 ; e 21 /e n 
t> 5 3 /b 13 ; b 34 /b 14 ; c 33 /c 13 ; d 32 /d 12 

b 44 /b 14 ; c 43 / c 13 
t>54Z / t > 1 4 

First element a^ while reducing prior column 
Normalization factors b^, Ctj, d f j, eij which are generated and 
used during reduction of a column 
Indirect addressing. 


a matrix with an unacceptable pattern of elements will be en- 
countered. In such a case, the SR-52 reports a determinant 
value which is not correct. It is always possible to check the 
result by interchanging any two columns of the original 
matrix and trying again. The calculator should report a result 
which is the negative of the original determinant value. 
Generally, the SR-52 program will evaluate a six-by-six 
(worst case) determinant with accuracy exceeding 99.99 7 . 

DATA ENTRY AND MEMORY ALLOCATION (SR-52) 

The data elements of the A-matrix are keyed-in by column. 
Thus column A) is keyed in first, followed by A 2 , A 3 , A 4 , A 5 
and A 6 . As soon as columns At and A 2 are available, column 
a 2 may be computed and Column A 2 discarded. A computa- 
tion flow graph (Figure 2) depicts digestion of columns of data. 



Figure 2. Simultaneous Entry and Processing (diges- 
tion) of Data by the Gaussian Elimination Method. 


Notice that digestion of column A 6 (the column of the ori- 
ginal matrix which is keyed in last) requires that columns A b 
a 2 , a 3 , a 4 , and a 5 be available (stored in memory). These 
requirements are met by allocating memory as follows: 


► Time 

Ri: a 2i/ a i 1 

R 2 : a 31 /a n 

Rl 3 : <*5 4 / <* 44 
Rl 4 : <*6 4 / <* 44 

KEYSTROKE SEQUENCE FOR HP-67 


PIVOTAL CONDENSATION METHOD 


R 3 : a 4 i/ 11 

R15: ^65/ <*55 



Observe 

R 4 : a 5i/ 11 


Description 

Key 

R 5 : a6i/a n 

Temporary Pointers 

1 . To reset for a new problem, press: 

a 

0 . 

R$: a 32 / a 22 

R 0 , R 1 6» R 1 7» R 1 9» R98* R99 

2. Enter each first column element, 



R 7 : a 42 / a 22 


followed by: 

A 

count 

R 8 : a s 2/^22 

Intermediate Computations 

3. Enter each second column element, 



R 9 : a 6 2 / <*22 

R6 4 ,65,66, 67, 68.69 

followed by: 

B 

— 

Rio: a 43 / a 33 

4. third, if any 

C 

— 

Ri 1 : a 5 3 / <* 33 

Miscellaneous Storage 

5. fourth, if any 

D 

— 

R 1 2-' <*6 3 / a 33 

R 88 : Trace formation 

6 . fifth, if any 

E 

— 

R 63 : Entry counter 

7. sixth, if any 

e 

— 


8 . To request the answer, press: 

c 

Answer 

KEYSTROKE SEQUENCE FOR SR-52 


SOLUTION BY GAUSSIAN ELIMINATION 


GAUSSIAN ELIMINATION METHOD 


The program written for the SR-52 calculator evaluates the 
determinant by a modified Gaussian elimination process 3 ' 4 . 
Through the systematic addition of rows, this procedure 
develops a lower-triangular matrix whose determinant is 
equal to that of the original matrix. The determinant is then 
evaluated by taking the trace (product of elements on the 
diagonal) of the lower-triangular matrix. By Gaussian 
elimination, transformation of a six-by-six determinant is ac- 
complished in a single logical step: 

Column; A] A 2 A 3 A 4 A 5 A§ Column; Aj #2 ^3 <*4 <*5 a 5 


3n 

3)2 

3l3 

a 14 

a 15 

3)6 


3)1 

0 

0 

0 

0 

0 

a 2 i 

322 

a 23 

a 24 

a 25 

a 26 


a 21 

<*22 

0 

0 

0 

0 

331 

a 32 

333 

a 34 

a 35 

a 36 


a 31 

<*32 

<*33 

0 

0 

0 

3 4 i 

3 4 2 

343 

a 44 

a 45 

a 46 


a 41 

<*42 

<*43 

<*44 

0 

0 

351 

a 52 

353 

a 54 

a 55 

a 56 


a 5l 

<*52 

<*53 

<*54 

<*55 

0 

361 

a 62 

a 63 

a 64 

a 65 

a 66 


a 61 

<*62 

<*63 

<*64 

<*65 

<*66 


When a zero appears on the diagonal of the transformed 
matrix, it is replaced by a small number (1 O’ 6 ). Occasionally, 


Description Key Observe 

1 . To reset for a new problem, press: A 1 . 

2. Enter first element of column, 

followed by: B count 

3. Enter remaining elements of the 

column, followed by: C count . 

4. Repeat steps 2 & 3 for each column. 

5. To request the answer, press: D Answer 
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APPENDIX A: Program for the HP-67 Calculator 


10 


15 


20 


25 


30 


35 


40 


45 


50 


LBL A 
F0 
GTO 
STF 
X*0 
RCL 
STO 
R/S 
LBL A 
RCL 5 
/ 

STO (i) 
DSZ 
RCI 
STO 9 
1 

STO 8 

R/S 
LBL B 
GSB 7a 
1 
0 

GTO 9a 
LBL C 
GSB 8a 
1 
4 

GTO 9a 
LBL D 
FI 

GTO D 
STO D 
1 
4 

GSB 3 
RCL D 
LBL D 
GSB 7a 
1 
7 

GTO 9a 
LBL £ 

F0 

GTO E 
STO D 
1 

7 

GSB 3 
1 


31 25 11 
35 71 00 
22 11 
31 51 00 
31 51 
34 06 

33 05 
84 

31 25 11 

34 05 
81 

33 24 
31 33 

35 34 
33 09 

01 
33 08 
51 
84 

31 25 12 
31 22 07 
01 
00 
22 09 
31 25 13 
31 22 08 
01 
04 
22 09 
31 25 14 
35 71 01 
22 14 

33 14 
01 
04 

31 22 03 

34 14 
31 25 14 
31 22 07 

01 
07 
22 09 
31 25 15 
35 71 00 
22 15 
33 14 
. 01 
07 

31 22 03 


01 


51 

7 



07 

101 

RCL D 


34 

14 

151 

F2 

35 

71 

02 

201 

P/S 


31 

42 


GSB 4 

31 

22 

04 


X 3 0 


31 

51 


GTO 2 b 


22 

02 


STOx 5 

33 

71 

05 


RCL D 


34 

14 


V 


35 

53 


RCL E 


34 

15 


GTO 8 b 


22 

08 


LBL E 

31 

25 

15 


X®0 


3 L 

51 


/ 



81 


LBL c 

32 

25 

13 

55 

GSB 8 

31 

22 

08 

105 

RCL 7 


34 

07 

155 

STO (i) 


33 

24 

205 

RCL D 


34 

14 


1 



01 


STO D 


33 

14 


ISZ 


31 

34 


STO / 5 

33 

81 

05 


9 



09 


STO x 5 

33 

71 

05 


LBL d 

32 

25 

14 


LBL 8b 

31 

25 

08 


GTO 9a 


22 

09 


RTN 


35 

22 


V 


35 

53 


RCL 8 


34 

08 


LBL e 

32 

25 

15 


LBL 5 

31 

25 

05 


V 


35 

53 


STOx 5 

33 

71 

05 

60 

FI 

35 

71 

01 

110 

GSB 7c 

31 

22 

07 

160 

X,I 


35 

24 

210 

RCL 5 


34 

05 


GTO e 

22 

31 

15 


1 



01 


STI 


35 

33 


DSP 0 


23 

00 


STO D 


33 

14 


7 



07 


ISZ 


31 

34 


RND 


31 

24 


1 



01 


GTO 5 


22 

05 


A 


35, 

54 


PRINT i 

(67)*35 84 


9 



09 


LBL 4 

31 

25 

04 


RTN 


35 

22 


R/S 



84 

65 

GSB 3 

31 

22 

03 

115 

GSB 7c 

31 

22 

07 

165 

LBL 2b 

31 

25 

02 

215 

LBL a 

32 

25 

11 


1 



01 


1 



01 


X^O 


31 

61 


CL REG 


31 

43 


9 



09 


4 



04 


GTO 2c 


22 

02 


CF 0 

35 

61 

00 


GSB 4 

31 

.22 

04 


GTO 4 


22 

04 


V 


35 

53 


CF 1 

35 

61 

01 


1 



01 


LBL 3 

31 

25 

03 


RCL 7 


34 

07 


EEX 



43 

70 

9 



09 

120 

GSB 7c 

31 

22 

07 

170 

LBL 2c 

31 

25 

02 

220 

4 



04 


GSB 5 

31 

22 

05 


1 



01 


STO x 8 

33 

71 

08 


CHS 



42 


RCL D 


34 

14 


0 



00 


STO E 


33 

15 


STO 6 


33 

06 


LBL e 

32 

25 

15 


GSB 6 

31 

22 

06 


GTO d 

22 

31 

14 


CLX 



44 


GSB 7a 


22 

07 


LBL 4 

31 

25 

04 


LBL c 

32 

25 

13 

224 

RTN 


35 

22 

75 

0 



00 

125 

GSB 6 

31 

22 

06 

175 

RCL 9 


34 

09 







LBL 9a 

31 

25 

09 


LBL 5 

31 

25 

05 


2 



02 







0 



00 


GSB 6 

31 

22 

06 


X 



71 







SF 2 

35 

51 

02 


LBL 6 

31 

25 

06 


STI 


35 

33 







RTN 


35 

22 


RCL (i) 


34 

24 


GTO 7d 


22 

07 






80 

LBL 7a 

31 

25 

07 

130 

GTO 2 


22 

02 

180 

0 



00 







FI 

35 

71 

01 


LBL 7c 

31 

25 

07 


GTO 9c 


22 

09 







GSB 9b 

31 

22 

09 


STI 


35 

33 


GSB e 

32 

22 

15 







FI 

35 

71 

01 


SF 2 

35' 51 

02 


GTO c 

22 

31 

13 







R/S 



84 


9 



09 


GSB E 

31 

22 

15 






85 

CF 0 

35 

61 

00 

135 

STO / 9 

33 

81 

07 

185 

GTO c 

22 

31 

13 







SF 1 

35 

51 

01 


V 


35 

53 


GSB D 

31 

22 

14 







GTO 7 b 


22 

07 


RTN 


35 

22 


GTO c 

22 

31 

13 







LBL 8a 

31 

25 

08 


LBL 9b 

31 

25 

09 


GTO 8 b 


22 

08 







FO 

35 

71 

00 


RCL D 


34 

14 


LBL 7d 

31 

25 

07 






90 

GSB 9b 

31 

22 

09 

140 

/ 



81 

190 

GTO (i) 


22 

24 







FO 

35 

71 

00 


LBL 2 

31 

25 

02 


LBL 9c 

31 

25 

09 







R/S 



84 


X, Y 


35 

52 


GSB 3 

31 

22 

03 







CF 1 

35 

61 

01 


X, T 


35 

24 


0 



00 







SF 0 

35 

51 

00 


V 


35 

53 


GSB 4 

31 

22 

04 






95 

LBL 7b 

31 

25 

07 

145 

RCL (i) 


34 

24 

195 

0 



00 







STO D 


33 

14 


- 



51 


GSB 5 

31 

22 

05 







RCL 6 


34 

06 


ISZ 


31 

34 


RCL 0 


34 

00 







9 



09 


V 


35 

53 


P/S 


31 

42 







/ 



81 


X,l 


35 

24 


RCL 9 


34 

09 






100 

STO 7 


33 

07 

150 

A 


35 

54 

200 




51 
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APPENDIX B: Program for the SR-52 Calculator 


0 

01 

1 


42 

STO 


22 

INV 

112 

00 

0 


09 

9 


25 

CLR 


44 

SUM 


09 

9 


80 

IFPOS 


06 

6 


86 

RSET 


43 

RCL 


09 

9 

40 

08 

8 


01 

1 


04 

4 

152 

46 

LBL 


09 

9 


08 

8 


06 

6 


02 

2 


06 

6 


12 

B 


07 

7 


44 

SUM 


03 

3 

80 

03 

3 


94 

+/- 


22 

INV 

192 

42 

STO 

5 

01 

1 


42 

STO 


43 

RCL 

117 

22 

INV 


90 

IFPOS 


00 

0 


09 

9 


09 

9 


09 

9 


28 

Log 


01 

1 


00 

0 


44 

SUM 

45 

09 

9 


09 

9 


41 

GT0 

157 

06 

6 


06 

6 


06 

6 


43 

RCL 


75 

- 


01 

1 


03 

3 


02 

2 


03 

3 


09 

9 

85 

43 

RCL 


00 

0 


06 

6 

197 

42 

STO 

10 

43 

RCL 


08 

8 


09 

9 

122 

06 

6 


92 

+/- 


01 

1 


06 

6 


75 



08 

8 


43 

RCL 


22 

INV 


06 

6 


03 

3 

50 

06 

6 


95 



09 

9 

162 

28 

Log 


01 

1 


56 

rtn 


04 

4 


80 

IFPOS 


08 

8 


10 

E' 


42 

STO 


46 

LBL 


95 

= 

90 

01 

1 


75 

- 


01 

1 

202 

01 

1 

15 

18 

C 1 


55 

* 


02 

2 

127 

43 

RCL 


44 

SUM 


08 

8 


36 

IND 


09 

9 


03 

3 


01 

1 


01 

1 


42 

STO 


43 

RCL 

55 

09 

9 


01 

1 


06 

6 

167 

06 

'6 


06 

6 


09 

9 


85 

+ 


00 

0 


75 

- 


01 

1 


04 

4 


08 

8 


43 

RCL 

95 

00 

0 


02 

2 


00 

0 

207 

86 

RSET 

20 

55 



09 

9 


49 

PROD 

132 

95 

= 


00 

0 


46 

LBL 


36 

IND 


07 

7 


01 

1 


80 

IFPOS 


49 

PROD 


14 

D 


43 

RCL 

60 

95 

= 


07 

7 


01 

1 

172 

00 

0 


10 

E 1 


09 

9 


42 

STO 


18 

C* 


04 

4 


00 

0 


43 

RCL 


09 

9 


01 

1 

100 

75 

- 


05 

5 


43 

RCL 

212 

01 

1 

25 

56 

rtn 


07 

7 


36 

IND 

137 

36 

IND 


00 

0 


08 

8 


46 

LBL 


43 

RCL 


43 

RCL 


43 

RCL 


00 

0 


57 

fix 


10 

E’ 

65 

01 

1 


01 

1 


09 

9 

177 

42 

STO 


04 

4 


48 

EXC 


06 

6 


07 

7 


08 

8 


01 

1 


44 

SUM 


06 

6 


75 

- 

105 

95 

.» 


49 

PROD 


09 

9 

217 

00 

0 

30 

04 

4 


0 L 

1 


36 

IND 

142 

01 

1 


06 

6 


52 

EE 


49 

PROD 


44 

SUM 


42 

STO 


08 

8 


04 

4 


56 

RIN 


01 

1 

70 

09 

9 


09 

9 


86 

RSET 

182 

42 

STO 


00 

0 


08 

8 


09 

9 


08 

8 


18 

C' 


09 

9 


91 

RUN 


56 

RTN 


43 

RCL 

110 

22 

INV 


95 

■ 


08 

8 

222 

70 

IFERR 

35 

46 

LBL 


09 

9 


90 

IFZRO 

147 

36 

IND 


86 

RSET 


40 

0 

X 4 * 


13 

C 


09 

9 





42 

STO 


46 

LBL 





36 

IND 


95 

- 





01 

1 

187 

11 

A 





Design ol an M6800 Based 



By Mike McCormick 

MCM Systems 
247 E. Grove Street 
Oneida, NY 13421 

INTRODUCTION 

The M-6800 has been successfully 
used as a real time process controller for 
automatic weigh batching systems. The 
weigh batchers are marketed by MCM 
Systems to ready mix cement producers 
and are also rapidly gaining acceptance 
in other applications which require pre- 
cision batching of dry material and fluids 
for operator selected mix designs. 

The MCM Systems unit, illustrated in 
Figure 1 , is an integrated process con- 
trol system consisting of a manual con- 
panel and a process control com- 
puter with appropriate interfaces to 
aterial batching control and meas- 
urement circuits. In this application the 
manual control panel provides full 
manual back up control for all material 
batching processes. However, the nor- 
mal mode of operation is full automa- 
tion under control of the processor. 

This article describes the design and 
optimization of an M-6800 based con- 
troller for the system. Following a brief 
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Automatic weigh Batching System 


overview of the batching process the hardware and software 
design processes are reviewed. 

MATERIAL BATCHING REQUIREMENTS 

Precision batching of materials within a cement plant re- 
quire a sequence of mechanical gate openings and closings 
for the inlet of aggregate and cement materials into central 
weigh hoppers in accordance with a prescribed mix design. 
Also, when required for the mix, air entraining fluids (admix- 
tures) are batched into holding vials for subsequent dis- 
charge into the cement. The controller which automates 
these processes has been designed to meet cement industry 
batching standards. This necessitates that within a given 
batching cycle, material batch weights must be held within 
specified tolerances. If an out of tolerance condition occurs 
within a batching cycle the controller must stop the cycle, 
lock out machine controls and await the manual intervention 
to restart the batch, following correction of the error condition. 

CONTROL PROCESSOR REQUIREMENTS 

The controller for the batching system is the master execu- 
tive for the weigh batching process. It controls all mix design 
data input, schedules the batching and handles batch recycl- 
ing. It also detects batching errors and external plant failures. 

At the beginning of a process, the system accepts operator 
inputs of material batch weights. These may either be 
numeric keyins in response to processor generated prompts 
or standard mix design material parameters which are recalled 
from permanent storage. Following the data input mode it 
computes all batching tolerances, displays all material 
parameters and prompts the operator to start the cycle. 


In response to the operator initiated start code, the system 
executes the batch cycle. This consists of a sequential open- 
ing and closing of various material inlet gates. In each case 
the close command is generated on the basis of accumulated 
weight during the material inlet process. 

At the completion of the batch cycle the system prints a 
ticket which shows target batch weights and actual batch 
weights and header data such as a date time code and 
customer name and address. It then prompts the operator to 
either recycle the current batch or initiate a new batch. 

COMPUTER DESIGN 

The design process for the controller was performed 
within the following tasks: 

1 . Processor architecture and external interface design. 

2. Software design. 

3. System integration and testing. 

Our design activities in each of these areas are described in 
the following paragraphs. 

Processor Architecture and External Interfaces 

Early in the system design process we chose to implement 
the controller with an off-the-shelf M-6800 system. The 
M-6800 was chosen for its versatile I/O structure. The deci- 
sion to use this system followed a make versus buy analysis 
which showed overall engineering costs to be minimized 
through the use of a suitable off-the-shelf mainframe. Follow- 
ing a detailed investigation of candidate M-6800 systems, 
we chose the GIMIX mainframe for the following reasons: 
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Figure 2. System Architecture 


1 . The GIMIX system is built to the highest quality com- 
mercial standards. This minimizes life cycle costs for 
the controller. 

2. The GIMIX power supply offers the best overall AC 
line regulation for operation within the hostile industrial 
control environment. 

3. The GIMIX relay driver board and opto board are ideally 
suited as the primary control system interface elements 
for this application. 

The computer hardware configuration for the controller 
and its external interface is illustrated in Figure 2. The AC 
power switching to actuate plant functions is performed by 
the relay driver board. This unit receives computer initiated 
switching commands via the ACIA port and controls the 
switching of General Electric RR-8 relays. The various ele- 
ments of the power relay array interface with solenoids for 
opening and closing of mechanical material inlet gates and 
with motors for controlling fluid pumps. 

The opto board interfaces with external limit switches asso- 
ciated with mechanical gate openings and closures. This 
enables the AC switching subsystem to be closed loop in that 
failure to detect a gate opening or closure following a switch- 
ing command, constitutes an external plant error condition. 
Upon detection of the error the system executes an error pro- 
cessing mode. 


The scale subsystem components are Electroscale Inc. 
DR-525 digital weighmeters. Each of these interface with the 
processor via a PIA digital I/O port. During a weigh-in pro- 
cess, BCD representations of aggregate and cement weights 
are read into the system from these units. 

Flow meters are used to measure the accumulated volume 
of fluid during admixture and water input process. These 
units measure volume delivered in terms of successive 
switch closures. The output of each flow meter is read into 
the processor through one port on the GIMIX opto board. 
This enables a special software routine to count the number 
of successive detected switch closures during an admixture 
input process. Hence, when the detected fluid volume 
reaches its target value, a shut off command is sent to the 
pump motor via the relay driver board. 

Certain functions within the process require elapsed time 
measurement. The GIMIX programmable timer which 
resides on their eight-port PIA board was selected for this 
function. This enables software control of the timer and pre- 
cise measurement of elapsed time. 

The system also requires an accurate measurement and re- 
cording of the time of day at the completion of each batch 
cycle. This is performed very nicely by the M-6840 PTM 
which is on the GIMIX CPU board. The master control pro- 
gram resides on two 8K EPROM boards. This eliminates the 
necessity for floppy disk drives or tape drives which are 
susceptible to failure within this dusty industrial environment. 
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The system also uses 4K of volatile RAM for temporary 
storage of data values and scratch pad memory. In addition, 
we included 1 K of non-volatile RAM for permanent storage 
of mix design data. 

Software Development 

All software development was performed on a GIMIX sys- 
tem equipped with dual Smoke Signal Broadcasting mini 
floppy disk drives. The SSB external storage subsystem was 
selected for the inherent reliability of the floppy disk con- 
troller board. System software tools included GMXBUG, 
SSB DOS68.31 , the SSB editor/assembler and the Micro- 
ware Systems Inc. ABASIC compiler. 

All software components which handle interfaces with ex- 
ternal subsystems were written in M-6800 assembly lan- 
guage. These include the relay driver and opto handlers, the 
digital weighmeter handler and the elapsed time controller. 
The main control program which handles operator I/O and 
controls the batching sequence was written in ABASIC. We 
selected the Microware Systems ABASIC compiler for this 
application since it produces efficient machine code, which is 
readily adaptable to the EPROM environment. The use of 
this compiler was a major factor in the success of this project. 

The system uses segments of GMXBUG for initialization 
and operator I/O. We performed minor modifications to 
GMXBUG in order to post special screen formats during sys- 
tem initialization. 

We paid particular attention to the design of the display 
and operator interface segment of the software since the 
weigh batching system must be operated by personnel who 
are not familiar with computer operations. To achieve our 
design goal of having a simplified operator interface we 
chose a tree structured menu system which enables the 
operator to select a particular processing mode from a dis- 
played menu of processing options. Also during the data in- 
put mode, the system displays all mix design parameters 
following operator key in of the data. This presents the 
operator with a summary of the data which he has entered in- 
to the system and enables him to make corrections before 
the system enters the autobatch mode. 

System Integration and Testing 

The weigh batching unit prototype hardware which is illus- 
trated in Photo 1 has been installed in the Midstate Ready 
Mix Inc. plant in Oneida, New York. It has been successfully 
integrated with plant electro mechanical controls and has 
underdone extensive testing for the past several months. The 
test results show that the system is capable of holding ce- 
ment batching tolerances within one percent of target 
weights over a target range from 600 to 1 0,000 pounds and 
aggregate tolerances within two percent of target weights 
over a target range from 1 ,000 to 30,000 pounds. 

The unit also serves as a useful information system for the 
cement plant operator in the daily operations. 

CONCLUSIONS 

The success of this project demonstrates how a relatively 
inexpensive off-the-shelf microcomputer system can be struc- 
tured to perform a set of real time process control functions 
in a difficult industrial control environment. Development of 
this controller was performed within the constraints of a low 
engineering budget. The key ingredients of this successful 
project were: 

1 . Application of good systems engineering and com- 
puter engineering techniques in the translation of de- 
tailed requirements into an efficient structure for the 
controller. 

2. The selection of reliable computer hardware which can 
operate within this hostile industrial control environment. 

3. The selection and judicious use of sound software 
development tools. □ 
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Talk To Your Computer . . . 

• Voice data entry to the Apple® 
computer 

• Voice control of your Apple® 
system 

• User variable vocabulary 
(64 words and up) 

• Applesoft & Integer Basic 
compatible with or without 
disk operating system 

Useful For . . . 

• Collecting inventory data 

• Running the Apple® as a terminal 

• Controlling production test 
equipment (say “test 2”) 

• Menu selection of programs 
(say “stocks”) 

• Entering stock market data 

• Educational programs for the kids 
(say “square”) 

See your computer dealer. 

Model 2000 suggested retail price 

$259, model 20A $189. 
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1285 HAMMER-WOOD AVENUE 
SUNNYVALE, CALIFORNIA 94086 
408/734-8532 

Apple® is a registered trademark of Apple Computer Corporation 
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Get down 
to business 
with Rainbow 

Here’s a sampling of software and hardware for 
Apple® II from Rainbow Computing— your one-step 
Apple center. You’ll see what we mean when we say 
Rainbow gets down to business. 

+WRITE-0N! 

A multi-faceted, professional word processing system. 
Needs Applesoft and 32k. On disk with operating 
manual. Quick and easy-to-learn. 

WRITE-ON I 

You can edit, move, delete, find, change and repeat 
any body of text; merge and save on disk. Does 
right-justified margins, centering, page numbering. 
You can enter name and address onto form letters 
when printing. Edit and merge any text disk 
file-even files not created by WRITE-ON— and 
spool text to disk for letter printing or editing. Chain 

up to 100 files in a single printer run $99.50 

WRITE-ON II 

Your data file merging system that can output a 
personalized form letter, check or document for any 
or all names on a mailing list. You can create and 
maintain mailing lists or other data files. Or, pro- 
duce mailing labels. Its preformatted files speed up 
output on unbuffered or ultra hi-speed 
printers $150.00 

FILEMASTER I 

Here's a powerful data file manager giving you two 
programs-FORMAT & RETRIEVAL. It handles 
everything from phone lists to legal abstracts. You can 
dsign your own data structure with up to 500 
characters per record and up to 15 searchable fields 
in any combination. Needs 32K. On Disk . . $49.95 

Has all the same features of FILEMASTER I plus 
allows for totaling, advanced math routines, more 
powerful print formatting, larger data fields, and disk- 
to-disk transfers $99.50 

+ MINI-LEDGER 

This practical yet easy-to-use bookkeeping system, 
which may be used in conjunction with Programma’s 
checkbook program (Disk — $34.95), offers: (1) sales 
and cash receipts; (2) payments and expenses; (3) 
receipts file search; (4) business header; (5) sales 
and cash summary; (6) payment and expense sum- 
mary; (7) general summary statement; (8) expenses 
file search; (9) receipts index # search; and, (10) 
expenses index # search. Needs Applesoft and 48K 

On Disk $59.95 

Inquire about our new retail or manufacturing inventory 
programs on disk, Applesoft, 48K $79. 95 each 

+ VERSAWRITER 

This digitizer drawing board, complete with a powerful 
software package on disk, lets you create any picture 
iii color with high resolution graphics. It’s ideal for 
mass graphics. You can trace, edit, save and recall 
what you draw. It’s a simple-to-use system for 
students, artists, engineers and graphic programmers. 
Has an 87? ”x1 1 ” working area. New applications 
added include: *Text Writer adds text to your pic- 
tures. You control size, color and direction of text; 
•Electronic Drawing lets you create schematics and, 
includes commonly used symbols for transistors, 
OPAMPS, and FETS; • Distance/ Area lets you compute 
distances on maps or area of any frame. Applesoft 

ROM and 32K required $249.95 

Add $5 (U.S.) or $10 (Foreign) for shipping. 

To order, add $2 (U.S.) and $5 (Foreign) for ship- 
ping. California residents add 6% sales tax. Sorry we 
cannot ship to P.0. Boxes. VISA/BANKAMERICARD 
and MASTERCHARGE welcomed! 

+ = Apple Plus compatible. 



Garden Plaza Shopping Center 
Dept. 80- A 
9719 Reseda Blvd. 
Northridge. CA 91324 
Telephone (213) 349-5560 
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My TRS-80 Likes Me 

By Bob Albrecht 

Copyright 1 980 by Bob Albrecht 

We began this series with simple verbal and graphics activities, then switched to 
number patterns. Now, we return to verbal and graphic stuff. If you haven’t been 
following along since we began in the August/September 1979 issue, we sug- 
gest you get the eight-page booklet My TRS-80 Likes Me. . .a resource guide for 
the elementary teacher. It’s available free from Sharon Ross, Radio Shack Circula- 
tion, Department 3, 1300 Tandy Center, Fort Worth, TX 76102. 

NAME BLINKER 

10 CLS 

20 INPUT “WHAT IS YOUR NAME”;A$ 

30 INPUT “WHERE SHOULD I BLINK IT”;N 
40 CLS 

50 PRINT@N,A$; Name ON 

60 GOSUB 100 at position N 

70 CLS Name OFF 

80 GOSUB 100 (everywhere) 

90 GOTO 40 Do it again 

100 LETT = 100 Time delay 

110 FOR Z = 1 TOT 
120 NEXT Z 
130 RETURN 

When the computer asks WHERE SHALL I BLINK IT? You enter a number from 
0 to 1 023. What happens if you don’t enter an integer from 0 to 1 023? Try it and 
find out. Especially if you are working with kids, have them try it and find out. 
Always: Experiment! 

NAMERUNNER 

10 CLS 

20 INPUT “WHAT IS YOUR NAME”;A$ 

30 FORK = OTO 1023 
40 CLS 

50 PRINT @K,A$; 

60 NEXT K 

70 GOTO 30 

Try it. Too fast? Probably, so add a time delay, as follows. 

55 FOR Z = 1 TO 10 : NEXT Z 

Slower yet? Try 

55 FOR Z = 1 TO 99 : NEXT Z 

HYPERSPACE NAME 

RUN this program. Your name will appear somewhere on the screen, then 
disappear (into Hyperspace?), reappear, disappear, reappear. . .here, there, 
anywhere on the screen. 

10 CLS 

20 INPUT “WHAT IS YOUR NAME”;N$ 

30 CLS 

40 X = RND(1023) 

50 PRINT@X,N$; 

60 T = 100 
70 FOR Z = 1 TO T 
80 NEXT Z 

90 GOTO 30 

Hmmm. . .wonder what would happen if we change line 90 to 90 GOTO 40. Do it! 

STARFALL 

100 CLS 

110 OVER = RND( 1 27) 

120 DOWN = RND(47) 

130 SET(OVER.DOWN) 

140 IF INKEY =“’THEN 110 
150 IF INKEY =“’’THEN 150 

160 GOTO 110 

In lines 140 and 150, do not put a space between the quotation marks. 

140 IF !NKEY$ =“”THEN 110 
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When there is nothing between the quotes (“”) this is an 
empty string. It is much like the empty set. There is nothing 
between quotation marks — the empty string is a nothing 
string. The empty set contains no elements. 

RUN STARFALL. The screen will begin filling with “stars.” 
To stop the action, press almost any key. Stargaze, if you 
wish. Then, press almost any key. More stars will appear. 

WALKABOUT 

100 CLS 

110 OVER = 64 
120 DOWN = 24 

130 SET(OVER,DOWN) 

140 A = RND(3) - 2 
150 B = RND(3) - 2 

160 OVER = OVER + A 

163 IF OVER < 0 THEN OVER = OVER + 1 

167 IF OVER > 127 THEN OVER = OVER - 1 

170 DOWN = DOWN + B 

173 IF DOWN < 0 THEN DOWN = DOWN + 1 

177 IF DOWN > 47 THEN DOWN = DOWN - 1 

180 IF INKEY$ = ““THEN 130 

190 IF INKEYS == ““THEN 190 ELSE 130 

Try this program. Watch what happens. Perhaps it is a 
meandering painter, going sometimes left, sometimes right, 
sometimes up, sometimes down. 

What do you see? An angular cloud? A castle? A crystal 
flower? A city on a hill? If you see something you like, press 
almost any key. The computer will stop. . .the pattern re- 
mains on the screen. Look at it, photograph it, whatever. 
Then press almost any key. The pattern continues to grow. 

HAPPY BIRTHDAY, MOTHER 

100 REM* *A BIRTHDAY CARD FOR MOTHER 
110 CLS 

200 REM** DRAW LINES TOP AND BOTTOM 
210 FOR OVER = 0 TO 127 
220 SETfOVER, 0) 

230 SETfOVER, 47) 

240 NEXT OVER 

300 REM** DRAW LINES ON LEFT AND RIGHT 
310 FOR DOWN = 0 TO 47 
320 SETfO, DOWN) 

330 SETfl 27, DOWN) 

340 NEXT DOWN 

400REM* *THE HAPPY BIRTHDAY MESSAGE 
410 PRINT @ 348, “HAPPY”; 

420 PRINT @ 475, “BIRTHDAY”; 

430 PRINT @ 604, “MOTHER”; 

500 REM* * WAIT A BIT. THEN DO IT AGAIN 
510 T = 1000 

520 FOR Z = 1 TO T : NEXT Z 
530 GOTO 110 

You, of course, can change the message to MERRY CHRIST- 
MAS, SANTA or HAPPY UNBIRTHDAY, GANDALF or ??? 
Or change lines 210 and 310 as follows. 

210 FOR OVER - 0 TO 127 STEP 2 
310 FOR DOWN = 0 TO 47 STEP 2 


SIMPLE SCRIBBLE 

100 REM**SCRIBBLE ON THE SCREEN 

110 CLS 

120 OVER = 64 

130 DOWN = 24 

200 REM**TURN ON A LIGHT AT OVER, DOWN 
210 SETfOVER, DOWN) 

300 REM** WAIT FOR SOMEONE TO PRESS A KEY 
310 K$ = INKEY$ : IF KEY$ = “”THEN 310 

400 REM** IF KEY WAS R OR L, CHANGE OVER 
410 IF K$=“R” THEN OVER = OVER + 1 

420 IF K$ = “L” THEN OVER = OVER - 1 

500 REM** IF KEY WAS U OR D, CHANGE DOWN 
510 IF K$=“D” THEN DOWN = DOWN + 1 

520 IF K$=“U” THEN DOWN = DOWN - 1 

600 GOTO 210 

When you RUN this program, a single tiny light will come on 
near the center of the screen. Press the ‘R’ key a few times. 
The TRS-80 moves the light to the right, and paints a line 
along the way. 

Then press ‘D’ a few times. The line prints downward. OK, 
try ‘L’ for left and ‘U’ for up. Got it? Good. . .scribble away. 

Beware! If you go too far right, or too far left, or too far up 
or too far down, you will get an ? FC ERROR IN LINE 210. 
We will fix that someday, sometime. 


WANDERING STAR 

100 REM** WANDERING STAR 
110 CLS 

200 REM* *COSMIC DUST 
210 FOR K = 1 TO 200 
220 PRINT @ RNDfl 022),“.”; 

230 NEXT K 

300 REM** WANDERING STAR APPEARS 

310 X = 480 

320 PRINT @X, “*”; . 

400 REM** WANDERING STAR RESTS 
410 T = 2000 

420 FOR Z = 1 TOT: NEXT Z 

500 REM** WANDERING STAR WANDERS 
510 R = RND(4) 

520 IF R = 1 THEN X2=X+ 1 
530 IF R = 2 THEN X2 = X-1 
540 IF R = 3 THEN X2=X + 64 
550 IF R = 4 THEN X2=X-64 
560 PRINT @X,“ ”; 

570 IF X2<0 OR X2>1022 THEN 910 

580 X = X2 

590 PRINT @X,“*”; 

600 T = 200 

610 FOR Z = 1 TOT : NEXT Z 
620 GOTO 510 

900 REM** WANDERING STAR DISAPPEARS 
910 PRINT @0, “OOPS! WANDERING STAR HAS” 

920 PRINT “LEFT THIS UNIVERSE.” 

930 GOTO 930 

Eventually, wandering star reaches the edge of the screen 
and disappears. Despair not! Wandering Star will return. 


COMPUTERTOWN, USA 

The kids have taken over. (No surprise, we planned it.) 1 2 
to 14 year old Teaching Assistants to teach other kids (and 
adults) how to use, program and enjoy computers. People 
who wish to learn to program in BASIC for the TRS-80 or the 
Commodore PET can do it themselves, using “Teach Your- 
self” instructional units available in the public library. 

For more information or if you have comments about this 
series, send a stamped, self-addressed envelope to Computer- 
Town, USA, P.O. Box 310, Menlo Park, CA 94025. □ 
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Using and Building 
Micro-Based Systems 

Chapter Five 

By David Marca, Associate Editor 



COMPONENTS OF APPLICATION SOFTWARE 

We’ve progressed far enough in this series where taking 
stock now will be helpful for both review of past material 
covered and for getting a feel of where to proceed. During 
the first four tutorials, we looked at system development prin- 
ciples and rudiments of the FORTRAN language. We’ve 
done enough programming to allow us to understand FOR- 
TRAN well enough to implement real applications. 

Having this understanding of a general system develop- 
ment framework and FORTRAN language specifics, we can 
now concentrate our attention to the as yet unaddressed 
“middle” area — software applications (Figure 1). 



Before venturing too far, we should use the experience of 
others to help us identify the major parts of application soft- 
ware. Some have identified Data Management and User 
Interface (Figure 2) as parts of application software logic 
which can be understood and implemented separate from 
the details of the actual application. 1 User Interface concepts 
will be covered in chapters seven and eight. Data Manage- 
ment will be investigated in nine and ten. Application Logic 
is so heavily related to the rules and operations of any busi- 
ness, that it cannot be properly covered in this series because 
of its immense scope. 



Figure 2. Levels of Application Software Logic 


Each of the parts do, however, rely upon the concepts of data 
structuring in order to do their respective job. For this reason, 
this article and article six will concentrate on those essential 
concepts. Programs will be given in both articles which show 
how to apply data structuring principles in FORTRAN. 

This article will concentrate on general concepts of pro- 
gram composition and data structuring. Article six will in- 
vestigate refinements of those general concepts with a 
heavier emphasis on actual applications. Lastly, it should be 
noted that volumes of material have been published on this 
topic. The objective of this article will be to provide a 
reasonable overview (see outline in Figure 3) together with 
adequate references for your future study. 

1.0 INTRO 

2.0 FUNDAMENTAL PARTS OF COMPUTER PROGRAMS 

2.1 DATA 

2.2 STRUCTURE 

2.3 ALGORITHM 

3.0 DATA CONCEPTS 

3.1 THE CONCEPT OF TYPE 

3.2 PRIMITIVE FORTRAN DATA TYPES 

3.2.1 CONSTANTS 

3.2.2 VARIABLES 
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4.0 STRUCTURE CONCEPTS 

4.1 CHOICE OF REPRESENTATION 

4.2 PRIMITIVE FORTRAN STRUCTURES 

4.2.1 SCALARS 

4.2.2 ARRAYS 

4.2. 2.1 1-D ARRAYS 

4.2. 2. 2 2-D ARRAYS 
4. 2. 2. 3 3-D ARRAYS 

4.3 THE SUBSCRIPT CONCEPT 

4.3.1 SUBSCRIPT RULES 

4. 3. 1.1 DEFINING ARRAYS 

4. 3.1. 2 USING ARRAYS 

4.4 ADVANCED STRUCTURES 

4.4.1 THE RECORD PRIMITIVE 

4.4.2 THE LINKED LIST CONCEPT 

5.0 ALGORITHM CONCEPTS AND SPECIFICS 

5.1 THE ALIAS-ALIBI CONCEPT 

5.2 BUILDING ARRAYS 

5.3 SEARCHING ARRAYS 

5.4 SORTING ARRAYS 

5.4.1 STRAIGHT INSERTION SORT 

5.4.2 BUBBLE SORT 

6.0 SUMMARY 

Figure 3. Outline for Chapter Five 


Before we begin, a few words about the organization of this 
article may help you more easily read and understand its con- 
tents. Concepts are presented first, and the majority of related 
programs are presented last. Reading the article front to back 
will give you a step-by-step development of facts. This article 
is also broken into subsections with a bold title for each major 
concept. Use these bold labels to quickly find information 
about a single concept, especially when you need to flip back 
while reading the programs. As a last suggestion, a second 
complete reading should provide a deeper understanding. 

FUNDAMENTAL PARTS OF 
COMPUTER PROGRAMS 

We have already taken a look at the parts of application 
programs from a particular viewpoint (Figure 2) that helped 
to explain the organization and content of this article. 
Another view of computer program composition can help us 
to present data structuring concepts. Since the concepts we 
wish to present are extremely basic in nature, the parts of 
computer programs we identify must be just as basic. Thus 
we pick the most basic components of a computer program: 
data, structure, and algorithm. 

Data 

We can define data as a collection of facts, numbers or sym- 
bols. It is the raw stuff that computer programs use and mani- 
pulate. 2 The most interesting property of data is that it reflects 
a situation about the real world. In our case, data represents 
things important to a business, such as dollars, gallons, feet, 
degrees, etc. A proper set of relevant data can simplify and 
summarize a real-world problem to the point where a com- 
puter program can realize a solution to the problem. 

Structure 

Structure is organization. When we program, we try to do 
purposeful organization so that our programs will solve the 
problem at hand. Structure can be given to both data and 
algorithm. The concepts of Structured Programming are the 
result of people’s attempts to apply organization to program- 
ming statements. The concepts of data structures are similar- 
ly the results of data organization that has proven to be 
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usable by current programming languages and workable on 
current hardware technology. 

Algorithm 

An algorithm is “a set of rules which gives a sequence of 
operations for solving a specific type of problem, and has 
five important features: 

1 . Finiteness — it must always terminate after a finite 
number of steps, 

2. Definiteness — each step must be unambiguously 
specified, 

3. Input — it has zero or more inputs, 

4. Output — it has one or more outputs. 

5. Effectiveness — all steps can, in principle, be done 
exactly and in a finite length of time by a man using 
paper and pencil.” 5 

In other words, an algorithm is like a recipe. It is a collection 
of actions to be performed and/or decisions to be made in 
order to achieve a specific goal. Within the context of a 
business system, an algorithm usually represents the work- 
ings of a specific part of an application. 

Now, having defined and gotten a feel for the basic com- 
ponents, a closer look at each should explain how all three 
contribute to making up a computer program. 

DATA CONCEPTS 

Within the context of a computer program, data is both 
organized and manipulated. The individual pieces of data are 
organized according to structure rules defined by the pro- 
grammer. Data is also manipulated by an algorithm, and is 
done so in various ways. Data and structures of data can be: 
read in, written out, created, modified, or destroyed by an 
algorithm. The sole purpose of this manipulation is to take 
data in its “raw” form and transform it into useful information. 

All programming languages allow the programmer to 
structure and manipulate defined types of data. The data 
types allowed depend upon the set of applications that could 
be implemented by the language (remember FORTRAN was 
designed for scientific problems). Before looking at the dif- 
ferent data types allowed by FORTRAN, let’s define “type.” 

The Concept of Type 

All data can be classified into different groups or collections. 
This classification is done according to characteristics exhibited 
by a particular piece of data. Data having similar characteris- 
tics belong to the same group. For example, any whole num- 
ber (positive, negative or zero) having precision to five digits 
in the range -32768 to +32767 inclusive is considered to 
be of type INTEGER according to our version of FORTRAN. 
Thus, whenever a data type is defined for a language, the 
characteristics of data are always carefully specified. 

Primitive FORTRAN Data Types 

The two most general categories of data in the FORTRAN 
language are constants and variables. Constants represent 
data whose value never changes. Variables represent data 
that can take on many values over the course of time. These 
general types do not adequately categorize data to be used by 
a FORTRAN program. Each general category, therefore, has 
a specific set of primitive types which we will now investigate. 

Constants 

A constant is explicitly identified by its value in a FOR- 
TRAN program. There are five allowable primitive types of 
FORTRAN constants: 

•INTEGER — whole numbers (e.g., 1 07, -99) 

•REAL — numbers having: a decimal point, (possibly) a 

fractional part, and (possibly) a part representing a power 
often (e.g., 7., -11.33, +5.7E9) 
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•DOUBLE • same as a real constant, but a larger value 
can be represented (e.g., 115976., -137925.678, 
-73.3D10) 

•LOGICAL — can only represent the boolean values of 
true and false (e.g., .TRUE., .FALSE.) 

•LITERAL — any number of characters enclosed by 
single quotes (e.g., THIS IS A LITERAL’) 

The above are the five primitive types of constants supported 
by all FORTRAN IV compilers. Other primitive types may be 
allowed depending on the specifics of your microcomputer 
and compiler. 

Variables 

A variable is identified by a symbolic name. This name is a 
unique string of alphanumeric characters, the first character 
must be a letter (e.g., BAL, AREA, H3P5). There are four 
allowable primitive types of FORTRAN variables: 

•INTEGER 

•REAL 

•DOUBLE 

•LOGICAL 

These variables take on values equivalent to their Constant 
counterparts described above. No data type currently exists 
for character variables in FORTRAN. While provisions are 
being made in the next version of FORTRAN 4 , character 
variables are not in the current industry standard. 

We will continue to take special note of variables whose 
values do not change when a program executes. They are 
thus considered to be constants as far as the program is con- 
cerned. Examples of such variables (e.g., TTY, KEY) can be 
found in FORTRAN programs of past articles. We allow 


these values to be defined in a variable because the value of 
the variable may need changing before the program is run 
on a different microcomputer. Since the value may change, 
we use a variable instead of a constant. 

STRUCTURE OF CONCEPTS 

Within the context of a computer program, structure pro- 
vides organization to both the algorithm and the data. The 
organization of data is usually termed “data structuring.” 
The organizing of program statements has adopted the 
name of “structured programming.” As stated before, this 
organizing must be done with a purpose in mind. In fact, 
some have stated that the best programs are ones in which 
the structure of the data and the structure of the algorithm are 
very similar to each other. 5 Thus our choice of representa- 
tion is important to building good programs. 

Choice of Representation 

The choice of representation is defined by the final struc- 
ture of the data and algorithm. Ideally, we want a computer 
language capable of representing structures of data and algo- 
rithms needed to solve all problems. However, pragmatically 
that is not possible. Traditionally, computer languages were 
developed to address only a certain class of problem, and 
FORTRAN is no exception (classes of problems are ex- 
plained in ChapterTwo.) 

FORTRAN was developed to solve scientific problems 
back in the late 1950s. The language has undergone little 
change, especially in the areas of algorithm structures and 
data structures, since the mid 1 960s. 6 Because FORTRAN 
lacks richness in structure, we must do extra work to give our 
programs and data more organization. Chapters three and 
four of this series have already addressed the area of Struc- 
tured programming constructs for FORTRAN. We will now 
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define the primitive data structures FORTRAN gives us, and 
will use them to build more complex structures. 

Primitive FORTRAN Structures 

The only two primitive structures allowed by FORTRAN 
are scalars and arrays. We should look at each separately: 

Scalars 

A scalar represents a single piece of data. Thus both con- 
stants and variables can have a scalar structure. Scalars can 
only hold one value at a time. In the case of constants, that 
value never changes. Variables, on the other hand, can hold 
many single values over the course of time, but can only 
hold a single value at any particular point in time. Scalars are 
very important because they are the basic building block 
(sometimes called “atoms” or “elements”) of all other struc- 
tures: “. . .entire hierarchies of structures may be built up, 
but obviously, the ultimate components of a structure must 
be atomic.” 7 

Arrays 

FORTRAN arrays are defined to be a collection of many 
scalars each having the same type. The array rules for FOR- 
TRAN permit only scalar variables in an array. There is no 
such thing as an array of constants. 

Simply saying “a collection of scalar variables” is still in- 
sufficient, however, for “collections” is too broad a term. 
Certainly we can think of very elaborate ways of combining 
scalars into a structure. FORTRAN only permits the simplest 
of organizations: one, two, and three-dimensional arrays 
(Figure 4). 

1 -D Arrays 

A one-dimensional array is composed of a collection of 
scalars put back to back (Figure 4). This collection thus forms 
a row of scalars. It was given the name one-dimensional be- 
cause it is like a piece of string — having only length. 

2 -D Arrays 



Taking several one-dimensional arrays of the same length, 
and laying them side by side will create a two-dimensional 
array (Figure 4). The resulting structure is a plane of scalar 
variables. Thus, it is like a piece of paper — having length 
and width. 

3-D Arrays 

The most complex FORTRAN data structure, a three-dimen- 
sional array, can be thought of as several two-dimensional 
arrays of the same size placed one on top of each other 
(Figure 4). The resulting shape is similar to a box of scalars. 
Thus a three-dimensional array has length, width and height. 

The Subscript Concept 

Even though FORTRAN arrays have various dimensions, 
there is a common way of accessing a single scalar within an 
array. FORTRAN allows the programmer to access each scalar 
in an array in a random fashion. This accessing is done via a 
subscript. A subscript is a (restricted) parenthesized expression 
whose result is a single positive non-zero INTEGER value for 
each dimension in the array. Each dimension’s subscript ex- 
pression is separated by a comma from other subscript ex- 
pressions. For example, the following are three arrays (of 
one, two and three dimensions) with valid subscripts: 

ARRAV1 (SCRIPT) 

ARRAY2(SCRPT1 ,SCRPT2) 

ARRAY3(SCRPT1 ,SCRPT2,SCRPT3) 

Subscript Rules 

The expressions allowed for defining a subscript’s value in 
FORTRAN are very restrictive. Different rules apply when 
defining and when using arrays. 

Defining Arrays 

An array is defined with the usual REAL, INTEGER, 
LOGICAL, or DOUBLE PRECISION statements used to de- 
fine scalar variables. This array definition is fixed at compile 
time and can never vary. We distinguish arrays from scalars by 
appending parenthesized subscript expressions after the 
variable name. The subscript expression for each dimension 
is a scalar integer constant representing the maximum range 
in that dimension. Thus the limits for a subscript in a dimen- 
sion are defined to be 1 to the maximum defined value. 

For example, the following three FORTRAN statements: 

INTEGER CODES(IO) 

REALDIST(2, 17) 

LOGICAL BITS(5,5,5) 

define three arrays. The array CODES is a one dimensional 
array capable of holding ten INTEGER values. The array 
DIST can hold REAL values in two rows of 1 7 values in each 
row (or a total of 2 times 1 7 or 34 scalars). The BITS array 
can hold 5 times 5 x 5 or 1 25 LOGICAL values. This array 
is organized as five planes, each plane containing five rows, 
and each row holding five values. 


V 

v+a 

v-a 

a*v 

a*v+b 

a*v-b 

where: v is an unsigned scalar integer variable, 
a and b are positive unsigned integer 
constants. 

Figure 5. Types of Allowable FORTRAN Subscript 
Expressions 
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Using Arrays 

The programmer is allowed to use slightly more complex 
expressions to determine a subscript’s value when using an 
array. FORTRAN allows only seven types of expressions, 
however (see Figure 5). These rules are certainly more 
restrictive than most computer languages, and are hard to 
remember — even for professional programmers (see refer- 
ence 8 for experimental evidence). We will stick with just the 
first four types for our tutorial series. Any other complex ex- 
pression we will calculate in a separate statement. 

Not only does FORTRAN restrict subscript expressions, 
but FORTRAN does not give us much help for checking 
boundary conditions at run-time. Thus we could index the 
100th scalar in a one-dimensional array defined to have a 
length of only 50 without receiving an error message from 
the FORTRAN run-time logic. Some FORTRAN compilers 
would not check for this very simple programming mistake. 
To check your compiler, try the program given in Figure 6. 


ooioo 


INTEGER TTY 

00200 


INTEGER SCRIPT 

00300 


INTEGER ARRAY (50) , FILLER (50) 

00400 

c 


00500 


DATA TTY/1/ 

00600 

c 


00700 


DO 300 SCRIPT = 1 , 100 

00800 


WRITF (TTY / 100 ) SCRIPT 

00900 

100 

FORMAT (1H , 'SCRIPT** ,13) 

01000 


IF (SCRIPT GT 50) WRITE (TTY , 200 ) 

01100 

200 

FORMAT (1H , ' SHOULD NOW BE IN ERROR. . .') 

01200 


ARRAY (SCRIPT) = 1 

01300 

300 

CONTINUE 

01400 

C 


01500 


STOP 

01600 


END 

Figure 6. 
Error. 

Program to Check for Subscript Overflow 


c 

C PRODUCT RECORD DEFINITION: 
C 

INTEGER PCODE 
REAL PPRICE 
INTEGER PIN V 


* 


r 



! | PCODE 


PPRICE 

PINV 

L- 


_ J 


Figure 7. A Record Definition 


Advanced Structures 

It has been a historical fact that computer languages are 
used in applications areas which strain the language’s ability 
to easily represent a problem solution. FORTRAN was (and 
is) certainly one of those misused languages — sometimes 
by mistake, sometimes by necessity. Like it or not, FOR- 
TRAN has been, and will continue to be, used to implement 
business information systems. Fortunately, we can use the 
experience of others 9 to build the complex data structures 
(from FORTRAN scalars and arrays) needed to implement 
business applications. These complex data structures are 
built using another primitive data type — the record. 

The Record Primitive 

We will define a record to be a collection of scalars of dif- 
ferent types. Records usually describe a few relevant charac- 
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teristics of a particular subject matter. For example, a record 
can be composed of: a product’s code, price, and amount in 
inventory. We can define a single record of this information 
in FORTRAN (Figure 7). We can also define a whole collec- 
tion of similar records in FORTRAN by defining arrays for 
each data element of the record (Figure 8). A record would 
then be made up of data elehnents having the same subscript 
value in each array (Figure 9). 

C 

C DEFINITION FOR 50 

C PRODUCT RECORDS: 

C 

INTEGER PCODE( 50) 

REAL PPRICE( 50) 

INTEGER PIN V ( 50) 

Figure 8. Defining Many Records 

In the more general case 10 a record can actually be com- 
posed of other records, arrays, or scalars. We will, how- 
ever, restrict our primitive record structures to just scalars 
for this tutorial. 


The Linked List Concept 

Having defined the record structure primitive, we can pro- 
ceed to build more complex data structures. These structures 
are generally called linked lists, because they are composed 
of many records, each record is connected to other records 
via links (e.g., pointers). How we actually define, build, and 
use linked lists in FORTRAN will be discussed next month. 
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Each Subscript Identifies a Single Record 


ALGORITHM CONCEPTS AND SPECIFICS 


Within the context of computer programs for business 
applications, an algorithm’s main purpose is to manipulate 
data. An algorithm reads in, writes out, and performs calcula- 
tions upon data. From a business viewpoint, an algorithm 
takes in “raw” data and transforms it into useful information 
which helps the business to operate. As stated earlier, an 
algorithm has structure. The basic structural components of 
an algorithm are defined as sequence, decision and iteration. 

Even though algorithms can be very complex due to the 
business rules which must be followed, three general opera- 
tions are usually done to data structures: building, searching, 
and sorting. We will not take a look at those operations on 
FORTRAN arrays (operations on linked lists will be covered 
in Chapter Six). Before we look at each operation, however, 
we should be aware of a very important concept that can be 
applied to all operations on data structures. 
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The Alias-Alibi Concept 

The concept of Alias-Alibi involves the way data structures 
are manipulated. One can perform an Alias operation or an 
Alibi operation. An Alias operation is defined to be the 
changing of a reference (e.g., name or pointer) to a structure 
of data. An Alibi operation is the physical moving of the con- 
tents of a data structure to another location. Thus, Alias is 
name chanqing, while Alibi involves changing location 
(Figure 10). 


This concept is extremely important in the context of data 
structure manipulation because of the great differences in 
efficiency between the two methods. Clearly, changing the 
reference to a large 3-D array is much more efficient than 
copying that entire array to another location in memory. 
However, there are times when the information in a data 
structure must be copied. Thus, a data manipulation 
algorithm must make the most effective use of both the Alias 
and Alibi operations when it does its job. 


ALIAS (Change Name) : 




each element is 
copied to a new 
location 


Figure 10. Alias and Alibi Operations 


Building Arrays 

Before any useful work can be done on an array, it must be 
built and filled with data. Generally, the data is read in 
sequentially from some device and is then put into the appro- 
priate position of the array. For most building operations, 
therefore, an Alibi operation (moving data from physical 
device into the array) is used. 


00100 c- 

00200 C 
00300 C 
00400 C 
00500 C 
00600 C 
00700 C 
00800 C 
00900 C 
01000 C 

01100 c 

01200 C 
01300 C 
01400 C 
01500 C 
01600 C 
01700 C 
01800 C 
01900 C- 
02000 C 
02100 
02200 
02300 C 
02400 
02500 
02600 C 
02700 C 
02800 C 


NAME: FILL1D 
PURPOSE : 

FILL UP A ONE-DIMENSIONAL ARRAY 
DESCRIPTION: 

EACH ARRAY ELEMENT IS ENTERED FROM THE KEYBOARD 
ARRAY SUBSCRIPT IS INCREMENTED IN INCREASING 
ORDER SO THAT ARRAY CONTENTS MATCH ORDER OF ENTRY 
VARIABLES : 


NUMBER -- ARRAY HOLDING NUMBERS ENTERED 
SCALAR — SINGLE NUMBER ENTERED 
SCRIPT — SUBSCRIPT INTO ARRAY 
SIZE — SIZE OF ARRAY 
DEVICES: 

KEY CONSOLE TELETYPEWRITER KEYBOARD 

TTY CONSOLE TELETYPEWRITER SCREEN 

NOTES: 

NONE 


INTEGER TTY, KEY 

INTEGER NUMBER (6) , SCALAR, SCRIPT, SIZE 

DATA TTY/ 1/, KEY/ 1/ 

DATA SIZE/6/ 
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INTERFACE ACE 121 


Why Your Next CRT Should 
Come From MICROMAIL: 



SOROC 


Displays 80 x 24, upper/lower case. 

Separate numenc Keypad and cursor 
keys. 

Protected fields displayed at 
reduced intensity. 

$740.00 



SOROC 


IQ 140 


1 1 7-key detachable keyboard with 
numeric cluster and cursor control. 

Insert/delete line, insert/delete 
character 

Underline, blink, reverse, 1/2 
intensity, protected and blank fields 

Printer port with independent baud 
rate — prints line, partial or full 
screen . . „ 

$1130.00 


CTC GT-101 

(General Terminal Corp was formerly known 

as Infoton) 

• Z80 microprossor controlled; 
smooth scroll, dual intensity, 
reverse video. 

• Block mode; insert/delete character, 
insert/delete line, protected fields 

• 96 character full ASCII upper/lower 
case plus 32 character line- 
drawing character set. 

• 24 lines x 80 characters, plus 
25th status line. Character matrix 
9x9. 

• All steel packaging; convection 
cooled no-fan design 

• RS 232 serial and 20mA current 
loop interface, 110-19, 200 baud. 


$950.00 


Reverse video, blinking, underline, 
1/2 intensity, protected fields, 
blank security field 

Transmit character, line, partial 
page, page, or unprotected data. 
Cursor up, down, left, right, return, 
home, plus load and read. 

(in quantities) $750.00 


We Also Represent the Following Manufacturers: 

DIABLO DEC TELETYPE TEXAS INSTRUMENTS 

CIRCLE INQUIRY NO. 108 

Write or Call In for Our Free Catalogue! 



:IYIICHaiYlfli4_. 


MICROMAIL • BOX 3297 • SANTA ANA, CA 92703 
(714) 731-4338 



TO ORDER: Send check or money order to MICROMAIL, P.O. Box 3297, Santa 
Ana, CA 92703. Personal or company checks require two weeks to clear. Termi- 
nals in stock are shipped the business day after receipt of certified funds. All 
equipment includes factory warranty. 


02900 WRITE (TTY, 100) 

03000 100 FORMAT (1H START OF PROGRAM') 

03100 C 

03200 WRITE (TTY, 200) SIZE 

03300 200 FORMAT (1H ,'YOU MUST ENTER A TOTAL OF ',11,' NUMBERS...') 

03400 C 

03500 DO 500 SCRIPT - 1 , SIZE 
03600 WRITE (TTY, 300) SCRIPT 

03700 300 FORMAT (1H, 'ENTER ARRAY ELEMENT' ,11, '-') 

03800 READ (KEY, 400) SCALAR 

03900 400 FORMAT (15) 

04000 NUMBER (SCRIPT) = SCALAR 

04100 500 CONTINUE 

04200 C 

04300 WRITE (TTY, 9999) 

04400 9999 FORMAT ( 1H ,' END OF PROGRAM') 

04500 C 
04600 STOP 

04700 END 


Figure 11. Filling Up a One-Dimensional Array. 
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C 

C NAME: FILL2D 

C PURPOSE : 

C FILL UP A TWO-DIMENSIONAL ARRAY 
C DESCRIPTION: 

C EACH ARRAY ELEMENT IS ENTERED FROM THE KEYBOARD 
C ARRAY SUBSCRIPTS ARE INCREMENTED IN INCREASING 
C ORDER SO THAT ARRAY CONTENTS MATCH ORDER OF ENTRY 
C (ROW MAJOR ORDER) 

C VARIABLES : 


C COL SUBSCRIPT INTO COLUMN OF ARRAY 

C COL SIZ — TOTAL LENGTH OF A COLUMN IN ARRAY 
C NUMBER — ARRAY HOLDING NUMBER ENTERED 

C ROW SUBSCRIPT INTO ROW OF ARRAY 

C ROWS I Z -- TOTAL NUMBER OF ROWS IN ARRAY 

C SCALAR — SINGLE NUMBER ENTERED 
C TOTS I Z — TOTAL NUMBER OF ARRAY ELEMENTS 

C DEVICES: 

C KEY CONSOLE TELETYPEWRITER KEYBOARD 

C TTY CONSOLE TELETYPEWRITER SCREEN 


C NOTES : 

C NONE 

C 

C 

INTEGER TTY, KEY 

INTEGER COL , COLS I Z , NUMBER (3,4) ROW , ROWS I Z , SCALAR , SCRIPT 
INTEGER TOTS I Z 
C 

DATA TTY/1/, KEY/1/ 

DATA ROWS I Z/ 3/, COLS I Z/ 4/ 

C 

C 

C 

WRITE (TTY, 100) 

100 FORMAT (1H , 'START OF PROGRAM') 

C 

TOTSIZ = ROWSIZ * COLSIZ 
WRITE (TTY, 200) TOTSIZ 

200 FORMAT ( 1H ,' YOU MUST ENTER A TOTAL OF ' , 12 ,' NUMBERS .. . 
C 

DO 600 ROW = 1 , ROWSIZ 
DO 500 COL = 1, COLSIZ 
WRITE (TTY, 300) ROW, COL 

300 FORMAT (1H, 'ENTER ELEMENT FOR ROW ' , II , ' COL' , II , ' - ' ) 
READ (KEY, 400) SCALAR 
400 FORMAT (15) 

NUMBER (ROW, COL) = SCALAR 
500 CONTINUE 
600 CONTINUE 
C 

WRITE (TTY, 9999) 

9999 FORMAT ( 1H ,' END OF PROGRAM') 

C 

STOP 

END 


') 


Figure 12. Filling Up Rows in a Two-Dimensional Array. 


For one-dimensional arrays, one can simply increment a 
subscript from 1 to the last element of the array, filling in a 
scalar value at each position (Figure 1 1). Two-dimensional 
arrays require the programmer to keep track of both the row 
and column for each array element. Also, the programmer 
must decide whether a series of rows (Figure 12) or a series 
of columns (Figure 13) should be filled. Similarly, a three- 
dimensional array can be built by filling in the rows and col- 
umns for each plane. 
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C 

C NAME: FILL2C 

C PURPOSE: 

C FILL UP A TWO-DIMENSIONAL ARRAY 
C DESCRIPTION: 

C EACH ARRAY ELEMENT IS ENTERED FROM THE KEYBOARD 
C ARRAY SUBSCRIPTS ARE INCREMENTED IN INCREASING 
C ORDER SO THAT ARRAY CONTENTS MATCH ORDER OF ENTRY 
C (COLUMN MAJOR ORDER) 

C VARIABLES: 


C COL SUBSCRIPT INTO COLUMN OF ARRAY 

C COL SIZ — TOTAL LENGTH OF A COLUMN IN ARRAY 
C NUMBER — ARRAY HOLDING NUMBER ENTERED 

C ROW SUBSCRIPT INTO ROW OF ARRAY 

C ROWSIZ — TOTAL NUMBER OF ROWS IN ARRAY 
C SCALAR — SINGLE NUMBER ENTERED 
C TOTSIZ — TOTAL NUMBER OF ARRAY ELEMENTS 
C DEVICES: 

C KEY CONSOLE TELETYPEWRITER KEYBOARD 

C TTY CONSOLE TELETYPEWRITER SCREEN 
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02100 C NOTES: 

02200 C NONE 

02300 C 

02400 C 

02500 INTEGER TTY, KEY 

02600 INTEGER COL, COLSI Z , NUMBER ( 3 , 4 ) ROW, ROWSI Z , SCALAR, SCRIPT 

02700 INTEGER TOTSIZ 

02800 C 

02900 DATA TTY/1/ , KEY/1/ 

03000 DATA ROWSIZ/3/ , COLSIZ/4/ 

03100 C 
03200 C 
03300 C 

03400 WRITE (TTY , 100 ) 

03500 100 FORMAT ( 1H , ' START OF PROGRAM’) 

03600 C 

03700 TOTSIZ = ROWSIZ * COLSIZ 

03800 WR I TE ( TTY ,200) TOTSIZ 

03900 200 FORMAT (1H, 'YOU MUST ENTER A TOTAL OF ', 12 NUMBERS ) 

04000 C 

04100 DO 600 COL * 1 , COLSIZ 

04200 DO 500 ROW = 1 , ROWSIZ 

04300 WRITE (TTY, 300) ROW, COL 

04400 300 FORMAT (1H, ’ENTER ELEMENT FOR ROW ' , 11 , ’ COL ' , I 1 , ' - ' ) 

04500 READ (KEY ,400) SCALAR 

04600 400 FORMAT (15) 

04700 NUMBER (ROW, COL) = SCALAR 

04800 500 CONTINUE 

04900 600 CONTINUE 

05000 C 

05100 WRITE (TTY, 9999) 

05200 9999 FORMAT ( 1H ,’ END OF PROGRAM’) 

05300 C 

05400 STOP 

05500 END 

Figure 13. Filling Up Columns in a Two-Dimensional 
Array. 

Searching Arrays 

Once an array is built, various types of searches can be 
done in order to get a desired result. The array is built 
because its organization aids in getting that desired result: 
“We are concerned with the process of collecting informa- 
tion. . .and with the subsequent recovery of that information 
as quickly as possible.” 11 

One of the more common types of information recovery 
involves the printing out of an array’s contents. This is usually 
done by: 

• Printing an entire row (if possible) on a single screen or 
printer line (Figure 1 4) 

PROCRAM SEGMENT (all variables are declared as INTEGER) : 


WRITE (TTY, 500) (NUMBER (SCRIPT) , SCRIPT=1, SIZE) 
500 FORMAT (IHb, 201 4) 


POSSIBLE OUTPUT GENERATED: 


17 12 7 29 51 88 


Figure 14. Printing a Single Row (a 1-D Array) 


PROGRAM SEGMENT (all variables are declared as INTECER) : 


DO 600 ROW = 1, ROWSIZ 

WRITE(TTY, 500) (NUMBER(ROW,COL) , COL=1, COLSIZ) 
500 FORMAT (IHb, 201 4) 

600 CONTINUE 


POSSIBLE OUTPUT GENERATED: 


17 

20 

4 

70 

49 

55 

11 

2 

81 

17 

9 

99 


Figure 15. Printing Several Rows (a 2-D Array) 
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Quality Conversions of OSBORNE 
Business Applications to the 
North Star Micro Disk System 

North Star DDS & BASIC 
or CP/M & CBASIC-2 

■ General Ledger 
■ Accounts Payable 
■ Accounts Receivable 
■ Payroll 

■ Payroll with Cost Accounting 

from. ...$125 

Also Some Common BASIC Programs 
on North Star Disk only $25 double density. 

MasterCharge and VISA accepted. 

COMPUTER SERVICES OF ENCINITAS 

Business Computing and Software 
341 Willowspring Drive 
Encinitas, California 92024 
(714) 436-2486 


CIRCLE INQUIRY NO. 99 


DISCOUNT 

SOFTWARE 



CP/M 


It’s about time. You can now afford 
quality software. We will beat any 
nationally advertised price. Watch for 
our ads! 


APPLE II 


OSBORNE AND ASSOC, business software 
in CBASIC-2 source code. 
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General Ledger 

Payroll w/Cost Acct. . . 
Acct. Rec./Acct. Pay. 

SPECIAL: All 3 


} 


$59/18 

each 

$118/$52 


WORDSTAR by MicroPro S399/S24 


PEACHTREE business software in Microsoft 
BASIC source code. Save 35% off list. 

General Ledger 

Payroll 

Acct. Rec. . . . 

Acct. Pay 

Inventory 



SPECIAL: All 5 $2500/5250 


CP/M is a TM of Digital Research Corp 
Apple il is a TM of Apple Computers. Inc 
CBASIC2 Is a TM of Software Systems 
VisiCalc is a TM of Personal Software. Inc 
EasyWnter is a TM of Cap n Software, Inc 


VisiCalc 


$122 


EasyWrlter word processing software 

80 column version with 

SUPER ‘R’ TERM1 board 15% off 


VISA • MASTERCHARGE 
CALL TOLL FREE NOW 

1 - 800 - 854-2003 ext. 823 
Calif. 1-800-522-1500 ext. 823 

The Discount Software Group 

1610 Argyle Ave., Bldg. 102 
Los Angeles, CA 90028 
(213) 461-3127 


CP/M users: specify disk systems and formats. 
Most formats available 

Add $2.50 postage and handling per each item 
California residents add 6% sales lax 
Allow 2 weeks on checks. C O D. ok. 

Prices subject to change without notice 
All items subject to availability. 
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The lowest priced 
daisywheels you can huy! 



Reduced to $1695— 

Diablo based daisywheel 
terminal (similar to photo) 

• 30 CPS Diablo Hytype I 
printing mechanism 

• RS 232 interface 

• Plotting capacity 

• Wheeled pedestal 

• 82 key keyboard 
Reduced to $1895— 

Qume based daisywheel 
terminal (Gen Com 300Q. in photo) 

• 30 CPS Qume Q30 
printing mechanism 

• RS 232 interface 

• Plotting capacity— Super Plot 
firmware package standard 

• Wheeled pedestal 

• 86 key keyboard 
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?UTKi TEXTile 
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write or call 

COMPUTER TEXTile 

10960 Wilshire Blvd. 

Suite 1504 

Los Angeles, CA 90024 
(213) 477-2196 


CIRCLE INQUIRY NO. 101 



Two Printers in One! 


The Sanders Media 12/7 


• High speed dot matrix printer 
• High quality typographic printer 

Infinite Matrix Principle allows precise control of dot placement— printer 
can make one to four passes per line, with print quality varying from 
“draft” to “typewriter” quality. 

Speed varies from 216 CPS (one-pass) to 50 CPS (four-pass). 

Multiple type fonts available — and up to eleven typefaces may be stored 
internally in ROM. 

Options include RS 232 interface, forms tractor and cut sheet feeder. 
Price for basic Media 12/7, including two type fonts: $3900. 
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write or call 

COMPUTER TEXTile 


10960 Wilshire Blvd. 
Suite 1504 

Los Angeles, CA 90024 
(213)477-2196 
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PROGRAM SEGMENT (all variables are declared as INTEGER): 


DO 800 PLANE=1 , PLNSI2 
WRITE (TTY, 500) 

500 FORMAT(IHb) 

DO 700 ROW=l , ROWSIZ 

WR ITE(TTY, 600) (NUMBER (PLANE, ROW. COL), COL=1 ,COLSIZ) 

600 FORMAT( IHb, 201 4) 

700 CONTINUE 

800 CONTINUE 


POSSIBLE OUTPUT GENERATED FOR 2 PLANES: 



•Printing each row on top of one another for 2-D arrays 
(Figure 1 5), and 

•Separating each plane of a 3-D array by a few blank 
lines (Figure 1 6). 

The FORTRAN syntax used to print an individual row of 
numbers is called an implied DO-loop. The array and its paren- 
thesized subscript is specified first, and the loop control expres- 
sion is then specified. This entire expression is surrounded 
by parentheses to distinguish it from other variables and im- 
plied DO-loops which may appear in the WRITE statement. 

Another common searching function involves passing 
through all elements of an array and determining some 
result. An example of this is finding the minimum and maxi- 
mum values within the array (Figure 17). Notice that MIN 
and MAX are set to the first element in the array (simply set- 
ting MIN and MAX to zero may not work in all cases). Notice, 
too, that most simple searches on numeric arrays involve 
Alibi operations (e.g., writing a number from an array to an 
output device, or moving an array element to MIN or MAX). 
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C NAME: M INMAX 

C PURPOSE: 

C FIND MIN AND MAX ELEMENTS IN AN ARRAY 
C DESCRIPTION: 

C EACH ARRAY ELEMENT IS ENTERED FROM THE KEYBOARD 
C ARRAY SUBSCRIPTS ARE INCREMENTED IN INCREASING 
C ORDER SO THAT ARRAY CONTENTS MATCH ORDER OF ENTRY 
C (ROW MAJOR ORDER) EACH ELEMENT IS THEN REVIEWED 
C FOR POTENTIAL OF BEING NEW MIN OR MAX VALUE 


C VARIABLES: 

C COL SUBSCRIPT INTO COLUMN OF ARRAY 

C COLS I Z — TOTAL LENGTH OF A COLUMN IN ARRAY 

C MAX CURRENT MAXIMUM ELEMENT IN ARRAY 

C MIN CURRENT MINIMUM ELEMENT IN ARRAY 

C NUMBER — ARRAY HOLDING NUMBERS ENTERED 

C ROW SUBSCRIPT INTO ROW OF ARRAY 

C ROWSIZ — TOTAL NUMBER OF ROWS IN ARRAY 

C SCALAR — SINGLE NUMBER ENTERED 

C TOTS I Z — TOTAL NUMBER OF ARRAY ELEMENTS 

C DEVICES: 

C KEY CONSOLE TELETYPEWRITER KEYBOARD 

C TTY CONSOLE TELETYPEWRITER SCREEN 

C NOTES : 

C NONE 

C 

C 


INTEGER TTY, KEY 

INTEGER COL , COLS I Z , NUMBE R ( 3 , 4 ) , ROW , ROWS I Z , SCALAR , SCRIPT 
INTEGER TOTS I Z, MIN, MAX 
C 

DATA TTY/1/, KEY/1/. 

DATA ROWS I Z/ 3/, COLS I Z/ 4/ 

C 

C 

C 

WRITE (TTY, 100) 

100 FORMAT (1H, 'START OF PROGRAM') 

C 

C FILL UP ARRAY 
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04100 C 

04200 TOTSIZ = ROWSIZ * COLSIZ 
04300 WRITE (TTY, 200) TOTSIZ 

04400 200 FORMAT ( 1H YOU MUST ENTER A TOTAL OF ' , 12 NUMBERS . . .’) 

04500 C 

04600 DO 600 ROW = 1 , ROWSIZ 

04700 DO 500 COL = 1 , COLSIZ 

04800 WRITE (TTY, 300) ROW, COL 

04900 300 FORMAT ( 1H, ’ ENTER ELEMENT FOR ROW' ,11, 'COL' , II, '-’ ) 

05000 READ (KEY , 400 ) SCALAR 

05100 400 FORMAT (15) 

05200 NUMBER (ROW, COL) = SCALAR 

05300 500 CONTINUE 

05400 600 CONTINUE 

05500 C 

05600 C FIND MIN AND MAX ELEMENTS 
05700 C 

05800 MIN = NUMBER (1,1) 

05900 MAX = NUMBER (1,1) 

06000 C 

06100 DO 800 ROW = 1 , ROWSIZ 

06200 DO 700 COL = 1 , COLSIZ 

06300 IF (NUMBER (ROW, COL) .LT. MIN) MIN = NUMBER (ROW, COL) 

06400 IF (NUMBER (ROW, COL) .GT. MAX) MAX = NUMBER (ROW, COL) 

06500 700 CONTINUE 

06600 800 CONTINUE 

06700 C 

06800 WRITE (TTY, 900) MIN, MAX 

06900 900 FORMAT ( 1H , , MIN=’,I5,' MAX=’,I5) 

07000 C 

07100 WRITE (TTY, 9999) 

07200 9999 FORMAT ( 1H , ' END OF PROGRAM') 

07300 C 

07400 STOP 

07500 END 

Figure 17. Finding Minimum and Maximum Values. 


Norm star Honzon/Hard Disk 
Timesharing computer Systems 

by 

micro mike’s, inc. 

★ ★★★★★ 

Micro Mike’s interrupt-driven, bank switching timesharing is a natural evolutionary progression of the North Star 
Horizon computer's foresightful engineering. Taking advantage of the standard on-board features of the Horizon, 
TIMtSHAVER,™ Micro Mike’s timesharing/ hard disk operating system, allows as many as seven users, each 
with 32K to 56K RAM, running different programs simultaneously in North Star BASIC or through CP/M* 2.0, a 
variety of programs and languages. As many as jour 26 megabyte (formatted) hard disk units can provide 104 
million characters (formatted) of lightning-quick external memory storage, working in conjunction with the 
Horizon's double density/quad capacity 5V«" minifloppy drives. 

In stock: 

Complete North Star Horizon timesharing/ hard disk computer systems, including: Zenith Z19 intelligent CRTs 
(as many as seven per timesharing system): Shugart 26 megabyte (formatted) sealed-media, Winchester- 
type hard disk units (as many as four per system) 

Printers: 

NEC Spin writer, Texas instruments Tl 810 and Tl 820, IDS -440 Paper Tiger 

Micro Mike's has written a comprehensive selection of business application programs in North Star BASIC 
using a defined set of Common SUBroutmes (CSUBI. 


Sorting Arrays 

There are many times when the contents of an array must 
be sorted. Sorting is nothing more than: . .the rearrange- 

ment of items into ascending or descending order.” 12 

Even though the overall process is easy to understand, the 
various ways which this rearranging can be done are 
numerous. For this article, we will discuss two of the simplest 
sorting procedures — straight insertion sort, and bubble sort. 
These simple sorts are presented not only to introduce the 
sorting concept, but also because many business applica- 
tions only require this simple sorting power. 

Straight Insertion Sort 

The straight insertion sort is the simplest method in the 
family of insertion sorts. 13 The insertion sort method contin- 
ually keeps an array in sorted order as each new element is 
added (inserted) into the array. When the next element must 
be added to the sorted array, three steps take place: 

•The insertion point in the array is found 

•The elements beyond the insertion point are all moved 
down one position 

•The new element is then placed in the now vacant array 
position. 

This method actually sorts the array while the array is being 
built (Figure 1 8). 
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C 

C NAME: BUBBLE 
C PURPOSE: 

C SORT AN ARRAY USING THE BUBBLE SORT METHOD 
C DESCRIPTION: 

C EACH ARRAY ELEMENT IS ENTERED FROM THE KEYBOARD 
C ARRAY SUBSCRIPT IS INCREMENTED IN INCREASING 
C ORDER SO THAT ARRAY CONTENTS MATCH ORDER OF ENTRY ‘ 
C ARRAY IS THEN SORTED BY SWAPPING PAIRS OF 
C NUMBERS OUT OF SEQUENCE 


C VARIABLES : 

C ELEMNT — SUBSCRIPT FOR AN ELEMENT DURING A PASS 

C NUMBER — ARRAY HOLDING NUMBERS ENTERED 

C PASS CURRENT PASS IN BUBBLE SORT 

C SAVE SAVED VALUE OF AN ELEMENT (FOR SWAPPING) 

C SCALAR — SINGLE NUMBER ENTERED 

C SCRIPT -- SUBSCRIPT INTO ARRAY 

C SIZE SIZE OF ARRAY 

C DEVICES: 

C KEY CONSOLE TELETYPEWRITER KEYBOARD 

C TTY CONSOLE TELETYPEWRITER SCREEN 

C NOTES : 

C NONE 

C 

c 


INTEGER TTY, KEY 


Call or write for descriptive literature 

micro mike’s, inc. 

905 South Buchanan 
Amarillo, Texas 79101 *U.S.A.* 
Telephone: (806) 372-3633 

mahlng technology uncomplicated . . .tor people 

I* 

*CP/M is a registered trademark of Digital Research. 

Copyright 1980 Micro Mike's. Incorporated. All Rights Reserved 




CIRCLE INQUIRY NO. 109 


NO FRILLS! NO GIMMICKS! JUST GREAT 

DISCOUNTS 


MAIL ORDER ONLY 


HAZELTINE 

1400 $ 549.00 

1410 750.00 

1420 795.00 

1500 875.00 

1500 (Kit) 850.00 

Modi Edit 1295.00 

CENTRONICS Special 
700-2 1095.00 

Microprinter.. 325.00 


DIGITAL SYSTEMS 

Computer $4345.00 

Double Density 
Dual Drive 2433.00 

TELEVIDEO 

912 775.00 

920 850.00 

OKIDATA 

SL160 2395.00 


DEC 

LA34 1075.00 

NORTH STAR 

Horizon I assembled 

kit 

Horizon II assembled 
kit . 

XYMEC 

HY-Q1000 Daisy 
Printer 

INTERTEC 


CP1 10 

995.00 

CROMEMCO 


System III $1000 oft 

5990.00 

TEXAS INSTRUMENTS 

810 Printer 

1595.00 

ATARI 800 

795.00 

ADDS Regent 25 . 

CALL 

Optima Cabinets 


(New) 

99.95 

5" Scotch Diskette Box/34.95 


1 20 % 
Off 


2235.00 


Superbrain 


2595.00 


8" Scotch Diskette Box/39.95 


Most items in stock for immediate delivery. Factory-fresh, sealed cartons. 

DATA DISCOUNT CENTER 

Box 100 135-53 Northern Blvd., Flushing, New York 11354, 212/465-6609 

N.Y.S. residents add appropriate Sales Tax. Shipping FOB N.Y. 
BankAmericard, Master Charge add 3%. COD orders require 25% deposit. 
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INTEGER NUMBER(6) , SCALAR, SCRIPT, SIZE 
INTEGER ELEMNT, PASS , SAVE 
C 

DATA TTY/1/, KEY/1/ 

DATA SIZE/6/ 

C 

C 

C 

WRITE (TTY, 100) 

100 FORMAT (1H, 'START OF PROGRAM') 

C 

C FILL UP ARRAY 
C 

WRITE (TTY , 200 ) SIZE 

200 FORMAT ( 1H ,' YOU MUST ENTER A TOTAL OF ', I 1 ,' NUMBERS 
C 

DO 500 SCRIPT = 1 , SIZE 
WRITE (TTY, 300) SCRIPT 
300 FORMAT ( 1H ,’ ENTER ARRAY ELEMENT ’, II ) 

READ (KEY, 400) SCALAR 
400 FORMAT (15) 

NUMBER (SCRIPT) « SCALAR 
500 CONTINUE 
C 

C SORT ARRAY 
C 

DO 800 PASS = 1 , SIZE 
DO 700 ELEMNT = 1, PASS 

IF (NUMBER (PASS) GE NUMBER (ELEMNT) ) GOTO 600 
SAVE = NUMBER (PASS) 

NUMBER (PASS) = NUMBER (ELEMNT) 

NUMBER (ELEMNT) = SAVE 
600 CONTINUE 

700 CONTINUE 

800 CONTINUE 

C 

C WRITE OUT SORTED ARRAY 
C 

WRITE (TTY, 900) 

900 FORMAT ( 1H ,' ARRAY IN SORTED ORDER . . .') 

WRITE (TTY ,1000) (NUMBER (SCRIPT) , SCRIPT=1 , SIZE) 

1000 FORMAT ( 1H ,2016) 

C 

WRITE (TTY, 9999) 

9999 FORMAT (1H, 'END OF PROGRAM') 

C 

STOP 

END 


Figure 18. Straight Insertion Sort. 


Bubble Sort 

The bubble (exchange selection) sort is the simplest 
method in the family of exchange sorts. The bubble sort 
takes a full array and exchanges pairs of elements that are out 
of order until all pairs are in order (Figure 19). This sort is 
given its name because elements with large values “bubble 
up” to their proper positions in the array. 
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C 

C NAME: INSERT 

C PURPOSE: 

C SORT AN ARRAY USING THE SORT BY INSERTION METHOD 
C DESCRIPTION: 

C EACH ARRAY ELEMENT IS ENTERED FROM THE KEYBOARD 
C EACH TIME A NEW ELEMENT IS ENTERED, THE CORRECT 
C INSERT POINT IS FOUND IN THE EXISTING ARRAY 
C THEN, ALL ELEMENTS TO THE RIGHT OF THE INSERT 

C POINT ARE MOVED ONE POSITION TO THE RIGHT 

C THE NEW ELEMENT IS THEN PUT INTO THE NOW VACANT 
C ARRAY POSITION 
C VARIABLES : 


C ELEMNT — CURRENT ELEMNT BEING INSERTED 

C END CURRENT END OF SORTED ARRAY 

C INSERT — INSERT PRINT IN ARRAY 
C NUMBER — ARRAY TO BE SORTED 

C POS SUBSCRIPT USED TO SHIFT ARRAY CONTENTS 

C SCALAR — SINGLE NUMBER ENTERED 

C SIZE SIZE OF ARRAY 

C DEVICES: 

C KEY CONSOLE TELETYPEWRITER KEYBOARD 

C TTY CONSOLE TELETYPEWRITER SCREEN 

C NOTES : 

C NONE 

C 

C 

INTEGER TTY , KEY 


INTEGER ELEMNT, END, INSERT, NUMBER (6) , POS , SCALAR, SIZE 
C 

DATA TTY/1/ , KEY/1/ 

DATA SIZE/6/ 

C 

C 

C 

WRITE (TTY, 100) 

100 FORMAT ( 1H ,' START OF PROGRAM') 

C 

WRITE {TTY, 200) SIZE 

200 FORMAT (1H, 'YOU MUST ENTER A TOTAL OF ',11,' NUMBERS 
C 

C BUILD A SORTED ARRAY OF LENGTH ONE 
C 

WRITE (TTY, 250) 

250 FORMAT ( 1H ,' ENTER ARRAY ELEMNT 1-') 

READ (KEY, 300) SCALAR 
300 FORMAT (15) 

NUMBER (1) = SCALAR 
END = 1 


05000 C 

05100 C GET & INSERT ALL OTHER ELEMENTS 
05200 C 

05300 DO 800 ELEMNT = 2, SIZE 

05400 WRITE (TTY, 350) ELEMNT 

05500 350 FORMAT (1H, 'ENTER ARRAY ELEMNT' ,11, '-') 

05600 READ (KEY, 300) SCALAR 

05700 C 

05800 C FIND INSERTION POINT 
05900 C 

06000 INSERT = 1 

06100 400 IF (INSERT .GT. END) GOTO 500 

06200 IF (SCALAR .LT. NUMBER ( INSERT) ) GOTO 500 

06300 INSERT = INSERT + 1 

06400 GOTO 400 

06500 500 CONTINUE 

06600 C 

06700 C MOVE DOWN ELEMENTS WORKING BACKWARDS 
06800 C 

06900 POS = END 

07000 600 IF (POS .LT. INSERT) GOTO 700 

07100 NUMBER (POS + 1) = NUMBER (POS) 

07200 POS = POS - 1 

07300 GOTO 600 

07400 700 CONTINUE 

07500 C 

07600 C INSERT THE NEW ELEMENT 
07700 C 

07800 NUMBER (INSERT) * SCALAR 

07900 END = END + 1 

08000 800 CONTINUE 

08100 C 

08200 C WRITE OUT SORTED ARRAY 
08300 C 

08400 WRITE (TTY, 900) 

8500 900 FORMAT ( 1H ,' ARRAY IN SORTED ORDER . . .’) 

8600 WRITE (TTY, 1000) (NUMBER(POS) ,POS=l ,SIZE) 

08700 1000 FORMAT ( 1H ,2016) 

08800 C 

08900 WRITE (TTY, 9999) 

09000 9999 FORMAT ( 1H ,' END OF PROGRAM') 

09100 C 
09200 STOP 

09300 END 


Figure 19. Bubble Sort. 


SUMMARY 

The major concepts presented in this article can now be 
used to create more complex (yet still essential) data struc- 
tures and algorithms commonly used in business applica- 
tions. We will cover those topics in the next chapter and we 
will discuss more on the alias/alibi concept.D 
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CROMEMCO is the company that offers total systems from one source Rated number one in reliability, 
too. You can be sure that informed buyers choose only CROMEMCO. Floppy disk based systems using 
high-density technology and even Multi-Megabyte hard disk systems. CROMEMCO is the one that 
delivers the most powerful systems for the lowest cost They offer software like word processing, data base 
management or choose from a wide selection of their higher-level languages like 32 K Structured BASIC, 
RATFOR, COBOL, FORTRAN, Z-80 Assembler- and even a Multi-User BASIC for applications needing up 
to seven terminals. 

Choose from three different systems 

• Z2-H COMPUTER HARD DISK 

• SYSTEM THREE COMPUTER 
8" DUAL FLOPPY 

• SYSTEM TWO COMPUTER 
5" DUAL FLOPPY 

When selecting a computer system, make sure you get the best - get CROMEMCO. Whether your 
application is: 

** Business ** Education ** Industry ** Sophisticated personal use 

When you purchase a CROMEMCO System you become a member of the most select group of 
computer owners - CROMEMCO SYSTEM Owners. 

The best place to purchase your CROMEMCO Computer System is from Sunshine Computer, Inc 
Whether you are in Southern California or like to purchase your computer products by mail, we offer total 
system support, starting at the time you select your own CROMEMCO System from us. Our support just 
begins at purchase time and extends to complete warranty and maintenance plans by our factory-trained 
technicians. Become a satisfied CROMEMCO System owner of ours, like many businesses, major 
corporations, government offices, well-known universities and colleges, and individuals have done. 

Sunshine Computer inc. 

20710 South lecipwood five.* Corson, California 90746 (213) 515-1736 


Take your choice of peripherals: 

• HIGH-SPEED MATRIX PRINTER 

• LETTER-QUALITY PRINTER 

• LOW-COST PRINTER 

• DELUXE CRT - VERY INTELLIGENT! 
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Boards and 
more Boards! 



CPU BOARDS (assembled unless noted I 

CROMEMCO 4 MHz (ZPU-W), List $395 335 

4 MHz (SCC-W), List $450 382 

VECTOR GRAPHIC Z-80, List $247 . $210 
INTERSYSTEMS (formerly Ithaca Audio) 
NEW Series II Z-80, 4 MHz, List $395 $349 
SSMCB1A 8080 CPU Board, List $219 $186 


CB1 A Kit, List $159 135 

SSM CB2 Z-80 CPU, List $275 $234 

CB2 Kit, List $210 179 

DELTA Z-80, with I/O $239 

SD SBC-100, List $350 $298 

SBC-100 Kit, List $295 250 

SBC‘200, List $400 332 

SBC-200 Kit, List $320 272 


MEMORY BOARDS 

MEASUREMENT SYSTEMS & CONTROLS 
Guaranteed performance, incl. labor /parts 1 yr 
DM6400 64 K Board w/all 64K, $795 . $659 


DM4800 with 48K, List $695 ... .589 

DM3200 with 32K, List $595 509 

DM1600 with 16K, List $495 429 

DM0000 with no RAM, $395 349 

THE DMB SERIES - 

DMB6400 64K Board w/all 64K . . . $859 

DMB4800 with 48K 789 

DMB3200 with 32K 709 

MORROW SuperRAM — all static, all A&T 
16K, 4 MHz or 2 MHz, List $349 $299 

32K, 4 MHz, List $699 629 

16K Memory Master, List $399 .... 339 
24 K Memory Master, List $549 .... 465 
INTERSYSTEMS (formerly Ithaca Audio) 

8K Static 2 MHz, A&T, List $165 . . $149 
16K Static 4 MHz, A&T, List $495 . . 445 
64K Dynamic, List $995 .... 895 

CALIFORNIA COMPUTER 
16K Static, A&T, List $349.95 .... $259 


FLOPPY DISK 
CONTROLLER BOARDS 


MORROW Disk Jockey 1 , A&T ($213) . $189 
Disk Jockey 2D, A&T, List $479 . . . . 429 
SD Versafloppy 1 , Kit, List $250 ... $212 
Versafloppy II, DD Kit, List $430 . . . 360 
Versafloppy II, DD, A&T, List $350 . . 278 
DELTA double density A&T ($385) . . $345 
CONDUCTOR , double density A&T . . $269 

INTERSYSTEMS FDC-2, A&T $439 

MICROMATION Doubler, DD, A&T . $399 
TARBELL Floppy Disk Interface, Kit . $199 

double density. Kit, List $325 295 

double density, A&T, List $425 .... 380 


VIDEO BOARDS 

I/O Mapped — 

SD COMPUTER VDC-8024 Kit $370 . $299 

Assembled, List $470 $399 

XITEX SCT-100K, Kit . . . ONLY $154.95 

SCT-1 00A Assembled $174.95 

SSM VB2 Kit, List $169 $144 

Assembled & Tested, List $234 .... $199 
Memory Mapped — 

VECTOR GRAPHICS Flashwriter® 

FW2 u/lc 80-char, line, A&T, $368 . . $313 
SSM VB1B 16x64, Kit, List $155 ... $132 
Assembled & Tested, List $210 $178 

SSM VB3 4MHz, Kit, List $399 .... $339 
4 MHz, A&T, List $464 $394 


SHIPPING AND INSURANCE: Add $2. 

All prices subject to change and all offers sub- 
ject to withdrawal without notice. 



write for free catalog 



MiniMicroMart 


1618 James St., Syracuse NY 13203 
(315) 422-4467 TWX 71 0-541 -0431 


Disk Memory System 

A double sided, DEC-compatible flexible disk 
memory system — compatible with all DEC and 
IBM diskette formats — is available from Data 
Systems Design. 

The DSD 480 system reads and writes on both 
sides of industry-standard 8-inch diskettes for a 
formatted capacity of one megabyte per diskette, 
or two megabytes of on-line storage. 

The system, which is hardware-, software- and 
media-compatible with DEC LSI-1 1 and PDP-1 1 
computers, doubles the capacity of other DEC- 
compatible flexible disk systems. It also allows 
DSD 480 users to conveniently transfer data and 
programs between DEC and IBM computers. It is 
possible to transfer programs written for IBM 
machines directly to DEC computers, or vice versa. 

For details contact Data Systems Design, Inc., 
3130 Coronado Dr., Santa Clara, CA 95051, 
(408) 249-9353, Cynthia Guerra, Publications 
Coordinator. 

CIRCLE INQUIRY NO. 151 

International Directory of Software 

The International Directory of Software, a one- 
volume directory featuring over 3200 indepen- 
dently-marketed software products available from 
U.S. and European suppliers, is available. 



hensive single-volume compendium of indepen- 
dent software products. Each product is indexed 
within as many as five categories, including one 
primary, two secondary, and two industrial cate- 
gories, with details of hardware compatibility in- 
cluded in each index. 

For more information contact CUYB Publica- 
tions Inc., 633 Third Ave., New York, NY 
10017, (212) 867-8833. 

CIRCLE INQUIRY NO. 152 

CAT™ Modem Price Reduced 

Novation, a producer of modems for the per- 
sonal and small computer market, has reduced 
the suggested retail price of its CAT modem to 
$189. The unit was previously priced at $199. 



The 300 baud answer/originate EIA RS232C 
modem is engineered to transmit data over all 
telephone lines. The unit is Bell 103 compatible 
and has an AC wall-mount transformer. 

For details contact Novation, 18664 Oxnard 
St., Tarzana, CA 91356. 
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Better Technical Presentations Guide 

A “how-to” guide to making better technical 
presentations has just been published by the 
Visual Products Division of 3M. 

Designed specifically for engineers, scientists, 
economists, computer specialists and other 
technical managers, the 12-page illustrated 
booklet contains instructions and recommenda- 
tions which are practical, insightful and targeted 
directly to specific technical presentation needs. 

Meeting essentials, such as an orderly agenda, 
selection of meeting room and visual aids are 
reviewed. Presentation techniques designed to in- 
sure meeting productivity are outlined. 

Typical hints offered are: “bring management up 
to speed”; “avoid in-group words and phrases”; 
“consider need to know,” and “keep it simple.” 

For a free copy of “How to Make a Better 
Technical Presentation” contact 3M, Dept. GP9- 
16, Box 33600, St. Paul, MN 55133. 

CIRCLE INQUIRY NO. 153 

Serial Interface Card for Apple 

California Computer Systems model 7710A 
Asynchronous Serial Interface plug-in card 
enables the Apple II to communicate with all RS- 
232-C standard serial devices. The 7710A im- 
plements a full range of features desirable to the 
professional designer or serious hobbyist, and is 
fully compatible with Apple Pascal. 

Features include fully selectable baud rates 
from 50-19,200 baud, 8- and 9-bit transmission, 
optional odd, even, or no parity, software pro- 
grammable interrupts, double buffered data I/O, 
full handshaking, and power-down ROM. 

For details contact California Computer Sys- 
tems, Marketing Dept., 250 Caribbean, Sunny- 
vale, CA 94086, (415) 734-5811. 

CIRCLE INQUIRY NO. 155 

Black and White Monitor 

Leedex Corporation has announced a 12” 
black and white monitor, the Video 100-80. 
Styled and built for industrial use, the Video 
100-80 includes a rugged metal cabinet and is 
priced for both OEM and home applications. 



The removable face plate provides mounting 
space for a mini floppy disk. There is also space 
inside the cabinet for an 1 1 ” x 1 4” PC board for 
custom designed controller electronics. 

For details contact Leedex Corp., 2300 E. Hig- 
gins Rd., Elk Grove Village, IL 60007. 

CIRCLE INQUIRY NO. 156 

Data Management System 

The Micro Data Management System for 
Micropolis BASIC 4.0 allows nonprogrammers 
to create and maintain database files. It features 
sorting on any key or combination of keys, report 
generation, record editing, and a foolproof 
backup routine. 

MDMS allows the user to define files, records 
and access methods. The data record length — 
independent of the disk record length — may be 
any length up to 1 ,000 bytes. 

For details contact CMS Consultants, P.O. 
Box 2685, Baltimore, MD 21215. 
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ARE 


OUR NEW 
MAINFRAMES 
THE “COOLEST” 


x 


The new Model 2018 Microcomputer Mainframe Sys- 
tem is really “Cool”. The unique funnel design centers 
the muffin fan so that it exhausts the hot air at the rear 
of the chassis while drawing cool air through side 
ducts to the front of the cabinet. The air passes evenly 
over all of the PC cards set vertically allowing maxi- 
mum cooling efficiency in the motherboard compart- 
ment under any load condition. Now, that’s “Cool”. 

The Model 2018 system consists of an 18-slot, S-100 
bus motherboard housed in a heavy duty precision 
formed cabinet that is convertible to either a desk top 
or rack mounted unit. A double bitted security key lock 
is standard on all models of the 2018 with a large 
power-on indicator light built into the reset switch. 
Now, that’s “Cool”. 

For complete flexibility, a Constant Voltage Transformer 
(CVT) is provided with a selection of input voltages of 
120 or 230 VAC at 50 or 60 CPS. Secondary voltages, 
which are fully fused, are rated at -1-8 VDC at 20 
amps and +/— 16 VDC at 3.5 amps. Now, that’s “Cool”. 


To make your system really “Cool” ... put our new 
Z80/64 CPCi/memory card and our TWO-X double 
density disk controller in the 2018. 

So if you are ready to stand above the crowd, 
call the “Coolest” distributors in the country, CMC 
MARKETING, or see it at your local retail computer store. 




1061 1 Harwin, Suite 406, Houston, Texas 77036 • (713) 995-4960 • TWX: 910-881-7155 TELEX: 762072 

© 1979 CMC Marketing Corp. 
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Meet your personal 
financial expert. 
The Apple II 
personal computer. 


When you take Apple on as a business 
partner, your profits take an undeniable 
turn for the better. 

The Controller™ — Software 
General Ledger 

• 250 Journal Accounts 

• $90 Million In Any One Account 

• 750 Journal Entries Per Month 
Accounts Receivable 

• 250 Customer Files Per Diskette 

• 750 Sales and Payment Transactions 

• Aged Trial Balance 
Accounts Payable 

• 100 Vendors Per Diskettes 

• 300 Invoices For Up To $1 Million Each 

• Prints Checks Automatically 
Apple Computer Business Package — 

Hardware 

Apple II Plus Computer 48K 
Dual Disk Drives 

9" High Resolution Video Monitor 
Anadex 96 Column Printer With Apple 
Interface 

1 Year Additional Parts and Labor Warranty 
on all Apple hardware. 


Total System Price .... $ 42 10 *° 


Added Bonus: The Controller™ Business 
Software Package A $625 00 value: No 

Charge with above system. Offer Expires 
June 1st, 1980. 


Immediate delivery. Phone and mail orders 
accepted. We ship worldwide (F.O.B. Long 

Beach ^ 2210 Bellflower 

Boulevard 
Long Beach, CA 
90815 

(213) 598-0444 
(714) 821-0870 


A-VIDD 

electronics co. 


Three blocks South of the San Diego 
Freeway in the Los Altos Center. 


Mon - Thurs 8:30 AM-5:30 PM 

Hours: Fri 8:30 AM-9:00 PM 

Saturday 10:00 AM-5:30 PM 



A2-3D1 Animation Package 

The A2-3D1 is a package of sophisticated yet 
easy-to-use programs for 3D and 2D animation 
on the Apple II microcomputer. With it, two- or 
three-dimensional scenes in the standard XYZ co- 
ordinate system can be created and viewed at any 
angle from different locations in space. 



A variable field of view feature allows adjust- 
ment of field of view and “zoom in” on objects in 
a camera-like fashion. A set of control programs 
is provided to give unlimited utility in educational, 


scientific and game applications. 

For details contact SubLOGIC, Box V, Savoy, 
IL 61874. 
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Alternate DOS for EXORciser 

Technical Systems Consultants, Inc. has 
available a version of their FLEX disk operating 
system for Motorola 6800 EXORciser systems 
using EXORdisk II or III. Some of FLEX’s fea- 
tures are dynamic filespace allocation, random 
and sequential file-accessing, batch job type pro- 
gram entry, user startup facility, automatic drive 
searching, English error messages, and over 20 
commands for all normal disk operations. 

No hardware modifications are required for 
operation with the possible exception of memory 
addressing. The user simply boots FLEX from a 
disk instead of MDOS. This makes the EXOR- 
ciser compatible with most 6800 disk systems 
and allows it to run any FLEX based software. 

For details contact Technical Systems Con- 
sultants, Inc., P.O. Box 2570, West Lafayette, IN 
47906, (317) 463-2502. 
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Convert TRS-80 to 
Communicating Terminal 

Percom Data Company has available a pro- 
gram which will allow a TRS-80 computer to be 
used as a full duplex ASCII terminal. The pro- 
gram, called TERM80™, loads a machine 
language program for terminal operation. 

TERM80 is written in Level II BASIC, and 
some features include terminal characteristics 
which may be changed/checked at any time, 
keys that may be struck while characters are be- 
ing received with no character loss and both up- 
per and lower case operation with shift-lock key. 

Price is $24.95 on minidiskette with user in- 
structions. For details contact Percom Data Co., 
21 1 N. Kirby, Garland, TX 75042. 
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TRS-80 Model II Software 

Microsoft has TRSDOS-compatible versions of 
their COBOL and BASIC compilers for Radio 
Shack’s TRS-80 Model II microcomputer. Both 
compilers provide complete facilities for commer- 
cial or in-house software development including 
Microsoft’s standard macro assembler and linking 
loader. The relocatable object code produced by 
the compilers may be resold, transported to other 
Model-lls, or built into turnkey systems. 

The COBOL-80 compiler is an ANSI-74 im- 
plementation of COBOL, featuring interactive 
screen handling capability and an optional packed 
decimal format that reduces mass storage re- 
quirements. The BASIC compiler produces 
highly optimized object code that runs 3-10 times 
faster than interpreted BASIC programs. 

For details contact Microsoft, 10800 N.E. 8th 
St., Suite 819, Bellevue, WA 98004, Paul Allen. 
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TRS-80 Model II Text Editor 

The Text Editor, available from the Computer 
Bugs, requires a 64K-byte system with one disk 
drive and costs $39, including a diskette. It con- 
tains all the features of their Radio Shack Model I 
Text Editor that was announced earlier for $29. 
The Text Editor was designed to utilize the Model 
II as a word processor. 

A 23 line by 70 column section of the docu- 
ment being edited is always visible on the display 
screen. The document may be viewed as either 
white on black or with a “Flip” command, black 
on white. Highlights include upper and lower 
case, the ability to move, copy or delete a line or 
paragraph, inserting or replacing lines, finding or 
changing a word or phrase, and merging multiple 
lines or paragraphs. 

For more information contact Computer Bugs, 
P.O. Box 789, Boynton Beach, FL 33035, 
(305) 737-4738. 
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Nevada COBOL for CP/M 

Ellis Computing announces the availability of 
their Nevada COBOL compiler for CP/M-based 
systems. The compiler has been running for one 
year under PTDOS and was converted to the 
CP/M operating system in December of 1979. 

Designed specifically for small businesses us- 
ing microprocessors, Nevada COBOL is simple, 
easy to use and fast. It’s a powerful subset of 
ANSI-74 and includes random access file sup- 
port; sequential files both fixed and variable 
length; debugging capability; copy statement; 
character string, 1 6-bit binary and packed 
decimal (COMP-3) data types. 

The high performance compiler generates in- 
line machine language object programs at a rate 
up to 650 lines/minute on an 8080/Z80-CPU 
with at least 20K RAM. 

For more information contact Ellis Computing, 
1480 17th Ave., San Francisco, CA 94122, 
(415) 664-1534. 
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Cartridge Tape Sub-system 

Increases Storage Capacity 

The DRS-232 Sub-system from Alloy 
Engineering Company, Inc. links up to four 
D.E.I. DC-300 high density cartridge tape drives 
to an RS-232C port to increase storage capacity 
by up to 1 3.4 MB. The sub-system consists of an 



interface, power supply, and optional table 
cabinet or 19” rack mount. 

For details contact Alloy Engineering Co., Inc., 
85 Speen St., Framingham, MA 01701, (617) 
620-1710. 
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6800 Business Software 

Applevalley Day School, Inc. is making avail- 
able their business programs, written in SWTPC 
Disk BASIC, Version 3.0 for 5” floppy disk and 
the SWTPC 6800 computer. The programs are 
being offered for use by small service businesses, 
and can be changed to suit special requirements 
using the hints provided in the source listings. 

Other documentation provided includes in- 
structions for adapting to the user’s system, detail 
file descriptions, and a tutorial. 

For details contact Applevalley Day School- 
Software, Richard Cagle, 11103 Sagepark Lane, 
Houston, TX 77089. 
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EPROM Programmer 

The Model 80 EPROM Programmer from 
SMR Electronics, Inc. is an economical, self- 
contained programmer for single supply 
EPROMs. The Model 80 can program 2758, 
2516, 2716, 2532 and 2732 EPROMs to 
manufacturer’s specifications. 



The Model 80 features extensive editing cap- 
abilities for insertion and deletion of data with 
resequencing prior to programming, and true 
hexadecimal display of addresses and data. 

For details contact SMR Electronics, 3 Haven 
Rd., Medfield, MA 02052, Steve Rudnick. 
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Foreign Language Cartridge 

The Molex holder and socket constitute a 
“foreign-language memory cartridge,” which 
mates with a Mostek microprocessor and a 
16-character alphanumeric display. The 
language cartridge helps to exchange languages 
by using the same basic program. 



One 24-pin memory chip, for example, can be 
preprogrammed to translate English phrases into 
German and vice versa. Other chips can translate 
French, Russian and Italian. 

For details contact Molex Inc., 2222 Welling- 
ton Cr„ Lisle, IL 60532, (312) 969-4550, Al 
Maag or Don Siebold. 
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Subminiature LED Indicators 

A subminiature Super-Brite LED indicator-light 
assembly is intended for circuit-board mounting. 
The IDI Series 5320/5321 incorporate LEDs 
that are at right-angles to the base mounting pins 
of the assembly. 



These pins are simply pressed into holes in the 
PC board to provide precise LED location. The 
mounting base includes a board standoff to pre- 
vent flux entrapment and permit easy cleaning. 

For details contact Industrial Devices, Inc., 7 
Hudson Ave., Edgewater, NJ 07020. 
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Personal Computing for Professionals 


The HP-85 computer from Hewlett-Packard is 
designed for personal use in business and indus- 
try by professionals such as engineers, scientists, 
accountants and investment analysts. 



The unit features a powerful central processor, 
typewriter-like keyboard with 20-key numeric 
pad, high resolution CRT display, thermal printer, 
cartridge tape drive, enhanced BASIC language 
and interactive graphics in a fully integrated sys- 
tem the size of a portable electric typewriter. 

For details contact Hewlett-Packard, 1 507 
Page Mill Rd., Palo Alto, CA 94304. 
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Circuit Board Holder 

The new spring action model of “the 3rd 
Hand” circuit board holder requires no tightening 
of screws or arms to hold the circuit board. 
Boards are safely gripped when just inserted into 
the PVC gasket. 



Clamped to the edge of the workbench it holds 
the board at a convenient angle to place parts and 
is then flipped forward to solder/wire-wrap parts 
in place. Open end design means no adjustment 
for various size boards. 

For details contact Studio 3, P.O. Box 1 184, 
Kailua, Hawaii 96734. 
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Multi-User/Multi-Tasking Computer 

The Taurus T8000 computer system is based 
upon the Zilog Z8000 1 6-bit CPU. The series of 
computers supports up to 48 users, and hard disk 
capacity of up to 640 megabytes of storage using 
Winchester type disks. 

The entry level system the T8000/2 comes 
standard with two double-sided/double density 
floppy disk drives and two serial ports. It is fully 
expandable and allows the addition of serial I/O 
ports and hard disk drives. 

The mid-level system is the T8000/40 which 
comes standard with 8 serial I/O ports, a 
40-megabyte hard disk, and a single double den- 
sity/double sided floppy disk drive for backup. 
This model can also be expanded by adding addi- 
tional serial I/O ports and hard disk drives. 

The multi-user operation system TOS includes 
an Assembler, Text Editor, Utilities, and a BASIC 
language which contains a sort function and 
ISAM file handling. 

For more information contact Taurus Research, 
Inc., 2880 S. Main St., Suite 220, Salt Lake 
City, UT 84115, (801) 485-1552. 
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The days of complicated, unreliable, 
dynamic RAM are gone: 



INTRODUCING 



6100 OR l complete kit \ 

| w w y with 16K memory] 


Netronics consistently offers innovative products at un- 
beatable prices. And here we go again — with JAWS, 
the ultrabyte 64K SI 00 memory board. 

ONE CHIP DOES IT ALL 


JAWS solves the problems of dynamic RAM with a 
state-of-the-art chip from Intel that does it all. Intel's 
single chip 64K dynamic RAM controller eliminates 
high-current logic parts . . . delay lines . . . massive 
heat sinks . . . unreliable trick circuits. 
REMARKABLE FEATURES OF JAWS 


Look what JAWS offers you: Hidden refresh . . fast 
performance low power consumption . . . latched 
data outputs ... 200 NS 4116 RAMs . . . on-board 
crystal . . 8K bank selectable . . . fully socketed 
solder mask on both sides of board . . . designed for 
8080, 8085, and Z80 bus signals . works in Explorer, 
Sol, Horizon, as well as all other well-designed S100 
computers. 

I GIVE YOUR COMPUTER A BIG BYTE OF MEMORY 
POWER WITH JAWS— SAVE UP TO S90 OR 
INTRODUCTORY LIMITED-OFFER SPECIAL PRICES! 

UNDECIDED? TRY A WIRED 16K JAWS IN YOUR COMPUTER ON OUR 
10-0AY MONEY- BACK OFFER (SPECIFY YOUR COMPUTER) 


CONTINENTAL U SA CREDIT CARO BUYERS 0UTSI0E CONNECTICUT CALL 

CALL TOLL FREE 800-243-7428 

ept 

A 


333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 
n JAWS 16K RAM kit No. 6416, $199.95 * 

LI JAWS 16K RAM fully assembled, tested, burned in. 

No. 641 6W, $229.95.* 

□ JAWS 32K RAM kit. No. 6432. (reg. price $329.95). 

SPECIAL PRICE $299.95.* 

□ JAWS 32K RAM fully assembled, tested, burned in, 

No. 6432W, (reg. price $369.95), SPECIAL PRICE 
$339.95 * 

□ JAWS 48K RAM kit. No 6448. (reg. price $459.95), 

SPECIAL PRICE $399 95 * 

□ JAWS 48K fully assembled, tested, burned in, No. 

6448W, (reg. price $509.95), SPECIAL PRICE 
$449.95.* 

□ JAWS 64K RAM kit. No. 6464, (reg. price $589.95), 

SPECIAL PRICE $499.95 * 

□ JAWS 64K RAM fully assembled, tested, burned in, 

No 6464W, (reg. price $649.95). SPECIAL PRICE 
$559.95 * 


From Connocticut Or For Asmtonco. (2031 354 9375 

^RESEARCH & 


ISkNETRONICS 


DEVELOPMENT 


□ Expansion kit, JAWS 16K RAM module, to expand 
any of the above in 16K blocks up to 64K. No. 16EXP. 
$129.95 * 

*AII prices plus $2 postage and handling. Connecticut 
residents add sales tax. 

Total enclosed: $ 

□ Personal Check □ Money order or Cashiers Check 

n VISA n MASTER CHARGE (Bank No ) 

Acct. No. Exp. Oat e 

Signature 

Print Name 

Address 

City _ 

State . 1 Zip 

□ Send me more information 
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The sweetest success of all is the 
kind that comes unbidden. One , 
day you’re minding your own 
business, involved and happy in 
your work. The next day the 
world is touting your name. 

That is what happened to / 

Gary Kildall. 

In the mid-70’s, Kildall 
created what is perhaps the 
most widely-used micro- 
computer operating system 
in the world, CP/M*. In 
1979, CP/M was the recipi- 
ent of the prestigious Data 
Software Hero Award given 
annually by the Datapro Re- 
search Corporation to honor a 
software which has received an 
outstanding degree of user ac- ^ 

ceptance. This award to CP/M . 

marks the first time a micro software 
has been so honored, since, in the 
past, the reward has been mostly the 
reserve of minis. 

CP/M is not without its critics, despite its widespread use 
and popularity. One industry insider, who preferred to re- 
main anonymous, stated, “The real professionals I know 
who have looked at it are unimpressed. It is not a real 
operating system in the strict sense of the word. It was 
something that caught on and grew; it’s like the S-100 bus 
of software.” 

Steve Newberry, an independent consultant in the Silicon 
Valley area, scoffs at this criticism. 

“When somebody says CP/M isn’t a real operating 
system, he’s assuming that an operating system behaves or 
should behave like some other operating system the speaker 
has in mind. CP/M is a single-user system, and it makes 
sense that it can’t do some of the things that UNIX or the big 
time-sharing systems can do,” Newberry explained, “the 
real point is that, historically, CP/M is what has taken micros 
from the realm of enthusiast/hobbyist/amateur into the 
realm of becoming a serious tool.” 

Kildall shared similar views as he said, “I see the way the 
industry has evolved as a matter of building up. First there 
were the primitives like the 4004, then the assemblers and 
simulators to help you get tools, then systems languages like 
C or PLUS, then operating systems, then applications lan- 
guages, then the applications themselves — to the point 
where a guy can walk off the street and buy a computer that 
will really handle his inventory problem or his billing problem.” 

Kildall founded Digital Research in 1976 to support 
CP/M, develop new products and provide administrative 
functions. About a year ago, the company released CP/M 
2.0, an enhanced version of CP/M which can manage 
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*CP/M and MP/M are registered trademarks of Digital Research 


larger capacity hard disks. Last October, the 
company introduced a new product, MP/M*, a 
CP/M-compatible multi-terminal/multiprogramming 
system which has proved to be enormously popular. 
Soon Digital Research will release what might be their big- 
gest success yet: PL/l-80, a powerful, low-cost, high-perfor- 
mance compiler. Unlike many small computer language 
processors, PL/l-80 produces native machine code which 
executes considerably faster than interpreter-based transla- 
tion; the object code is in relocatable format and thus need 
not be further processed by assembly language translators. 

According to Kildall, the PL/l-80 will serve many func- 
tions to benefit a wide range of users. 

“Say a businessman owns a computer system and he has 
particular needs to satisfy 1 00 employees: How old are they? 
What are their addresses? Wages? How much do they sell 
per week, per month? Today it is not possible to buy an 
applications package off the shelf like that, because there just 
aren’t programs to satisfy everybody’s needs. But with 
PL/l-80 you can write a program in short order or hire 
somebody since there are literally hundreds of thousands of 
PL/I programmers around. An immense power of tools in 
language is right at your fingertips, whether you’ve got a 
TRS-80 or a multi-user hard disk system — anything, really, 
that uses CP/M,” Kildall said. 

If PL/l-80 follows the footsteps of its predecessors, CP/M 
and MP/M, it will be another big success for Digital Research 
and for Gary Kildall, another feather in the cap of fame. 

The irony of it all is that Kildall never set out to be famous, 
especially from writing an operating system. “I don’t even 
like operating systems very much,” he explained with a 
chuckle, “as a matter of fact, the only time in my whole 
career that I can remember being scared about something 
was when it became apparent that CP/M was a huge suc- 
cess and everybody was buying it. Suddenly I saw that I 
could easily become a guy who would support and extend 
operating systems the rest of my life. I didn’t want that, I 
didn’t want to be stuck there.” 

Little chance of that. A brief glance at Kildall’s “career pat- 
tern” shows no pattern whatsoever and, while this cannot be 
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recommended for everybody, and is sure to horrify recent 
MBA graduates, it’s certainly worked well for him. 

Born in Seattle, Kildall attended the University of 
Washington where he received a BA in Numerical Analysis 
and an MA — and later a PhD — in Computer Science. Join- 
ing the Navy during the Viet Nam War, Kildall was assigned 
to teach at the Naval Postgraduate School in Monterey, 
California where, because they were just starting a Computer 
Science Department (1969), he was able to influence and 
work on the curriculum. Eventually he joined the faculty of 
the school in a civilian capacity. 

While Kildall worked at the Postgraduate School he also 
worked for Intel and a few of the other new industries like 
Signetics. He did some program designs, seminars, and 
wrote a compiler for systems languages called PLUS which 
is still owned, although not marketed, by Digital Research. 

It was about this time, also, that Kildall wrote CP/M, a pro- 
ject which evolved slowly due to lack of money, lack of com- 
mercially available controllers, and Kildall’s own lack of hard- 
ware design experience. Eventually, though, in the fall of 
1974, CP/M was up and running for the first time, an ex- 
perience which was recently documented by Kildall in a Dr. 
Dobb’s Journal article: 

Our first compiler was a beautiful rat’s nest of wire- 
wraps, boards and cables (well, at least it was beautiful 
to us!), which, by good fortune, often performed seeks, 
reads and writes just as requested. For agonizing min- 
utes we loaded CP/M machine code through the 
paper tape reader into the lntellec-8 memory. To our 
amazement, the disk system went through its initializa- 
tion and printed the CP/M prompt at the teletype. 
Anyone who has brought up CP/M on a homebuilt 
computer has felt this moment of elation. A myriad of 
connections are properly closed, bits are flying at light- 


ning speeds over busses and through circuits and pro- 
gram logic, to provide a single prompt. In comparison 
to our paper devices, we had the power of an S/370 
at our fingertips. A few nervous tests confirmed that all 
was working properly, so we retired for the evening to 
take on the simpler task of emptying a jug of not-so- 
good red wine while constructing battles and speculat- 
ing about the future of our new software tool. 

The future of the new software was to be one of success, 
although not an immediate success. The first commercial 
licensing of CP/M took place in 1975 with contracts be- 
tween Digital Systems, Omron of America and Lawrence 
Livermore Labs where CP/M was used to monitor programs 
in the Octopus network. Eventually CP/M was offered for 
sale on the open market, where it was discovered by com- 
puter hobbyists. 

“About three years ago I found that support of CP/M was 
taking most of my time, so I left the Naval Postgradu- 
ate School,” Kildall said. “That’s when we founded Digi- 
tal Research.” 

According to Kildall, Digital Research does not have any 
immediate plans for the future. “I can’t really say what Digi- 
tal’s next big project will be. We might get into networking, 
get a little heavier into 8080 software. I don’t know at this 
point,” he said. 

No matter what lies in the future for Kildall, if Digital 
Research continues to experience the same kind of response 
with CP/M and MP/M, this energetic company is well on 
their way to success. □ 
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IMMEDIATE DELIVERY — FROM ORANGE MICRO 

BASE 2 PRINTER 

$54900 


MM 

FREE!! ' 

RS232 CABLE* 
*25“ Value 


* with initial order of 
CRT or Printer 


TELEVIDEO 912B 

$769°° 

STANDARD FEATURES (partial list) 

• Reverse video, Underline, Blinking, 

Reduced 

• Protected fields, Security Blank fields. 

• Block or Conversational modes. 

• Editing: Line or Character: Insert /Delete. 

• Tab. Backtab: Columnar tab. 

• 14 key numeric pad with return key. 

• RS232 Printer Port 

OPTIONAL: 

• Deluxe Selectric® Keyboard: *75 00 

• 2nd Page Memory: s 80 00 

• 11 Special function keys and 

8 edit keys: s 70 00 


FEATURES: 

• 72, 80, 96, 120 or 132 Columns per line. 

• Bi-directional, 7 dot matrix, impact. 

• Graphics Capability. 

• RS232, Centronics®, IEEE-488, 20 ma. 

• 60 LPM / Fast feed. 

• User Programmable Character Fonts. 

• 16 Baud Rates — to 19,200. 

• Expanded Characters. 

OPTIONAL: 

• 2K Memory Buffer: J 50 00 

• Tractor Mechanism: *50°° 


Phone orders WELCOME. Same day shipment for VISA and MASTER CHARGE. 
MI54 I Personal checks require 2 weeks to clear. Add 3% for shipping and handling. CA 
residents add 6%. Manufacturer’s warranty included. Prices subject to revision. 


Digicom Coupler 

ORIGINATE 

$179°° 


COMPARE QUALITY, 
FEATURES & DISCOUNT 


Products also available: 

Qume, MPI, Lear Siegler, Cables, 
System Furniture 

CALL OR WRITE FOR PRICES 


CALL (714) 630-3322 
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CP/M Version 2.0 
An 8080/Z-80 Operating System 


Review by Alan R. Miller, Software Editor 


CP/M* is available for almost all popular 8080/Z-80 
computers and floppy disk systems. Version 1 .4 was 
originally developed for use with up to four 8-inch soft- 
sectored floppy disks. After this version was adapted by 
Lifeboat Associates for use with the 5-inch floppy disks, 
CP/M became a nearly universal system. 

NEW CONTROL CHARACTERS 

While Version 1 .4 contained many useful features, there 
were also a few problems. Since the system was designed be- 
fore the video console became popular, error correction was 
hard-copy oriented. For example, the user deleted the most- 
recent console entry by pressing the DEL key. This removed 
the character from the console buffer. Unfortunately, the 
console then printed the incorrect character a second time, 
right next to the original, incorrect character. After the opera- 
tor had made three or four such corrections, the input line 
became unreadable. When this happened, a Control-R could 
be typed to reprint the line in its corrected form. 

One of the three new control characters of Version 2.0 
corrects this deficiency. The ASCII backspace character, a 
Control-H, is used as an additional error-correction key. 
Each time a Control-H is typed during console input, the 
previously entered character is deleted from the input buffer, 
just as it is with the DEL command. But, in this case, the cur- 
sor on the video screen actually backs up, removing the 
erroneous character from the screen. 

This correction operation does not necessarily perform a 
simple backup of the cursor. If the previous character is a 
tab, then the cursor backs up the correct number of spaces 
until it is positioned next to the second previous character. 

Two additional control commands have been added: Con- 
trol-X and Control-J. Typing a Control-X will delete the current 
line from the input buffer and move the cursor to the beginning 
of the present line. By comparison, the Control-U key also 
cancels the current line, but in this case the cursor moves to 
the next line. The third new control character is the line feed 
(Control-J). It performs the same function as the carriage return. 

Digital Research missed a chance to improve the scroll 
command. Console output scrolling is frozen by typing a 
Control-S. It is resumed by typing any other character. Most 
other operating systems use the pair Control-S, Control-Q 
for this purpose. In the usual case, scrolling is frozen with a 
Control-S and resumed with a Control-Q. The problem is 
that scrolling in CP/M is aborted if any character other than 
Control-S is typed. Thus if scrolling is stopped with a 
Control-S, then resumed by typing any other character, then 
an extra touch can abort the task. Microsoft’s CP/M BASIC 
incorporates the typical Control-S, Control-Q scroll control 
by isolating console input from the CP/M BDOS. 

DIRECT CONSOLE INPUT AND OUTPUT 

CP/M is a nearly universal operating system because it is 
easy to tailor general programs for it. All programs such as 
BASIC, Pascal, FORTRAN, etc., which operate under 
CP/M, have access to the I/O and disk routines of CP/M. 
This access is made through the BDOS (basic disk operating 
system) entry address which is stored at memory address six. 


*CP/M is a registered trademark of Digital Research 


But it is sometimes desirable to isolate a program from the 
BDOS, console-input processor. As an example, consider 
the effect of a Control-C command. Whenever this com- 
mand is processed by the CP/M BDOS, the current task will 
be terminated, and control will return to the CP/M operating 
system. If a user were editing a file located in memory, and 
inadvertently typed a Control-C, then the edit file would be 
lost. The same problem occurs with a BASIC interpreter. 
Here, the problem is complicated by the fact that a Control-C 
is the standard abort command for BASIC. 

To avoid this problem, editor programs such as ED-80, 
EDIT-80, and Wordmaster, and the BASIC programs writ- 
ten by Microsoft, Tarbell, and Xitan isolate the console input 
from the CP/M BDOS. This operation has to be specifically 
programmed for Version 1.4. Version 2.0, however, has 
provisions for this technique. 

There is a set of function numbers which are used to commu- 
nicate with BDOS. For example, function number 1 designates 
console input and function number 2 indicates console output. 
Other numbers are used to designate console input and out- 
put buffer operations and disk operations. Function number 6, 
which was not defined in earlier versions, has been pro- 
grammed for direct console I/O in Version 2.0. A binary six is 
placed into the C register and address five is called. Direct 
console input and output can both be performed in this way. 

Function number 12 has been redefined. It was originally 
designated as a command to lift the disk head. But this 
operation is automatically handled by the hardware. Opera- 
tion 1 2 is used in Version 2.0 to determine the version num- 
ber of the CP/M operating system. The usage is a bit subtle. 
Programs such as BASIC and FORTRAN are usually sold 
for use on a single computer. These programs can now 
check the version number of the operating system through 
function number 12. A discrepancy indicates unauthorized 
usage on another machine or another operating system. Pro- 
grams can be designed to abort in this case. 

CHANGES TO THE BUILT-IN COMMANDS 

Changes have been made to the built-in commands 
SAVE, ERA, and DIR. In addition, a new command USER 
has been added. A SAVE command in Version 1 .4 
destroyed the memory image after the new disk file had been 
constructed. With Version 2.0, the memory image is left in- 
tact. This is an extremely important change (at least for those 
of us who are poor typists). Suppose that, through a typing 
error, the user saved less than the required number of 
blocks. The save command could not be reissued with Ver- 
sion 1 .4. But with Version 2.0, the save command can be 
immediately repeated, with the correct number of blocks. If 
space is needed on the diskette, then the first, incorrect copy 
can be erased with the ERA command. Then the correct save 
command can be given. It is also possible to view the new 
disk file by using the TYPE command. This command will 
not alter the memory image either. 

Changes to the commands DIR and ERA relate to some of 
the new capabilities of the system. With Version 1 .4, the pro- 
gram STAT could be used to designate a disk drive as read 
only. But the entire drive had to be so designated. Further- 
more, the currently logged-in drive could not be write pro- 
tected. With Version 2.0, individual files or any drive, in- 
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eluding the current drive, can be designated as read only. 
Such files cannot be deleted by a simple ERA command. 
Neither can they be edited by ED. 

The new USER command can be used to partition any 
disk into separate areas for up to sixteen users. The ERA 
command operates only on files belonging to the currently 
logged-in user. 


CHANGES TO PIP AND STAT 


The transient programs PIP and STAT have also been altered 
to account for the additional capabilities of Version 2.0. For 
example, the PIP command will not overwrite a protected file 
unless a W parameter is given. Files can also be copied from 
one user area to another on the same disk, with the same 
name. This is especially important with a hard disk where 30 
megabytes could be logically divided into several parts. 

STAT will indicate whether each listed file has been desig- 
nated as read only (R/O) or read write (R/W). And, of course, 
STAT can be used to change this status. The command: 
A>STAT PASCAL.COM $R/0 will designate the Pascal 
compiler as a read-only file. Another feature of Version 2.0 is 
that files can be designated as system files. The command is: 
A>STAT PIP.COM $SYS. Files so designated will not ap- 
pear in the DIR listing. They will appear in a STAT listing, 
however, but in this case they are surrounded with a pair of 
parentheses to indicate that they are system files. 

There are two new STAT commands. One of them is: 
A>STAT DSK:. The response is a list of the disk drive 
characteristics such as the total record capacity, the directory 
size and other information. 

The other new STAT command: A>STAT USR: displays 
the current user number and the user numbers of all active 
users. A new user area can be established simply by typing: 
A>USER 1 (USER 0 is the default). At first, the new work 
area will be empty. PIP can be used to copy programs from 
other user areas, but there is no copy of PIP at this point. 
The solution is to return to USER 0, copy PIP into memory, 
change to USER 1 , then give the SAVE command: 


A>USER 0 

A>P!P 

*<or> 

—GO 
A>USER 1 

A>SAVE 29 PIP.COM 


(return to user zero) 
(load PIP into memory) 
(return to system) 
(return to system) 

(set to user 1 ) 


PIP can now be used to copy files from other user areas 
into the current area. The command: A>PIP A:=A:STAT. 
COM [GO R V] will copy STAT from the area of user 0 into 
the current user area. Both copies will be on drive A, but in 
different user areas. The GO argument indicates that the 
copy should be gotten from work area zero. The R argument 
is needed if the file has been declared a system file. The V, as 
usual, requests verification of the transfer. 

DOCUMENTATION 

Three new manuals have been added for Version 2.0. 
These supplement the extensive set of documents written for 
Version 1 .4. One particularly valuable addition is entitled: 
CP/M 2.0 User's Guide for CP/M 1.4 Owners. A second 
document of 46 pages — CP/M 2.0 Interface Guide — 
thoroughly discusses the usage of the BDOS functions for 
I/O and disk operations. 

AUTOMATIC DOUBLE DENSITY 

The Lifeboat double-density, quad capacity Version 2.0 
CP/M can be used on North Star disk systems. The three 
common types of 5-inch disks can be intermixed. These are 
the double-sided, double-density (quad) drives, the single- 
sided, double-density drives, and the single-density drives. 
Furthermore, the single-sided, double-density drives can be 


SAVE 


ON ADD-ON 
PRODUCTS FOR 


TRS-80 


The largest family 
of disk drives from 
the largest supplier, 
drives come 
complete with 
power supply and 
cabinet. 



MTI-40 Disk Drive, 35 & 40 track $369 

TF-1 Pertec FD200, 40 track, use both sides $389 

TF-3 Shugart SA400, 35 track, same as tandy $389 

TF-5 MPI B51, 40 track $379 

TF-70 Micropolis, 77 track with 195K of storage $639 

TDH-1 Dual sided drive, 35 track $499 


Max Disk 2: 10 Megabyte (fixed) 
Winchester Technology 


$5349 


i NEW PRODUCTS 


16K Memory $86 

Modem $179 

Expansion Interface 32K $499 

AC Isolator $47.95 


PRINTERS 


DP800 Anadex, 80 column, 112cps $949 

LP779 Centronics 779 $1099 

LP730 Centronics 730 $950 

LP700 Centronics 700 $1395 

LP701 Centronics 701 $1759 

LP702 Centronics 702 $1995 

SPW-1 Spinwriter-NEC $2525 


NEW! LINE PRINTER 


BASE 2 


AnfpM Pri ?K e . r 8a 132 co1 - graphics 

60 LPM with tractors 


$599 


* DRIVES FOR ANY MICROCOMPUTER * 

Does not include power supply & cabinet. 


MOD II DISK DRIVES NOW AVAILABLE 

Perfec FD200 

Perfec FD250 (dual head) 

Shugart SA400 (unused) 

Shugart SA800 

MPI B52 $349 B51 


$282 

$399 

$286 

$479 

$279 


SOFTWARE 


Disk Drive Motor Speed Test $19.95 

New DOS+ with over 200 modifications and 

corrections to TRS-DOS $99 

New DO$+ 40 track $110 

AJA Word Processor $75 

AJA Business Program $250 

Racet Infinite Basic $49.95 

Disk Drive Alignment Program $109 

Radix Data Base Program $99.95 

Electric Pencil $150 j 


ALL PRICES CASH DISCOUNTED. FREIGHT FOB/FACTORY 

|_ T _1 /Microcomputer imm\ 

nilt im^ c=L^»\pparot, Inc. 


3304 W. MacArthur 
Santa Ana, CA 92704 
(714) 979-9923 


7310 E. Princeton Ave. 
Denver, CO 80222 
(303) 758-7275 
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DISCOUNT PRICES 

Microcomputers & Peripherals 


B 


ITS 

YTES 

OOKS 

ARGAINS 



Cromemco • SWTPC • Lear-Siegler 
Hazeltine • RCA • North Star 
Verbatim • Perkin Elmer and others 


Fast, off the shelf delivery. 
Call TOLL FREE 800/523-5355 


MARKETLINE SYSTEMS, Inc. 

2337 Philmont Ave., Huntingdon Valley, Pa. 19006 
215/947-6670 • 800/523-5355 

Dealer Inquiries Invited 


CIRCLE INQUIRY NO. 106 



A COMPUTER 
FOR YOUR CAR 


How well is your car runnins? Do you know what kind of 
gas mileage you are getting? What is your ETA based on 
present speed? These and many other vital questions are 
answered by the COMPUCRUISE. Three models to choose 
from to fit most cars. Functions displayed in either English or 
Metric (Not available for fuel injection or diesel cars). 

Model 44 — Automobile trip computer with cruise control. 

Has 44 functions including time, outside and 
inside temperature, current fuel consumption, 
battery voltage, current fuel efficiency (MPG 
and GPH) and many others. 

Regular . . . $199.95 Special . • . $159.95 
Model 41 — Automobile trip computer same as above, 
without cruise control. 41 functions 
Regular . . . $159.95 Special . . . $129.95 
Model ZT3 — New economy model. Provides 21 essential 
functions including miles per gallon, time to 
empty, gallons used, elasped time and others 
displayed in English or Metric system. 

Regular ... $1 29.95 Special . . . $99.95 

Write For Our Free Catalogue 


T&W COMMUNICATIONS 

10611 Harwin, Suite 406, Houston, Texas 77036 
(713) 772-8301 

Prices & availability subject to change without prior notice. 
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set for Version 1 .4 format or Version 2.0 format. 

With the earlier version, there was a separate program called 
DENSITY that was used to designate the correct density of 
each drive. With Version 2.0 this is no longer necessary. 
The system automatically sets itself for the proper format by 
reading the diskette. If the system is booted up with a single- 
density diskette in drive B, then, when drive B is addressed, 
the directory is read and the drive type is set to single density. 

If the single-density diskette is removed and replaced 
with a double-density, be sure to perform a warm start by 
giving a Control-C. This will automatically read the direc- 
tory for drive B and reset the drive designation to 1 .4 or 2.0 
type-double density. 

ADDING THE DATE AND TIME TO STAT 

If you have a Computime date and time board in your 
computer, then you can easily have STAT print the date and 
time at the beginning of each listing. You can send the com 
bined listing to the printer by giving the command oi 
Control-P prior to giving the STAT command. Then, tear off 
the printer output, fold it, and put it into the corresponding 
diskette envelope. 

There is room for the date and time routine in the last page 
of memory at the end of STAT. Type up the program given 
in Listing 1 and assemble it. Load STAT with DDT or SID: 

A>SID STAT.COM 
then load TIME 

#ITIME.HEX 

#R 

This will load TIME over STAT and patch it properly. Finally, 
return to CP/M and save the combination: 

A>SAVE 41 STATT.COM 

Give it a new name at first until you try it out. When you find 
that it works properly, then erase STAT and rename STATT 
to STAT: 

A>ERA STAT.COM 

A>REN STAT.COM = STATT.COM 

The program assumes that the ports for the time board are 
addressed to C4, C5, C6 and C7 HEX. If yours are different, 
you must change the definition of ADATA near the begin- 
ning of the program. 

Another change will have to be made if you do not have a 
macro assembler. The passage: 


PORT 

SET 

ADATA 


IRP 

?P,<70H,1 4H,77H,4> 


MVI 

A,?P 


OUT 

PORT 

PORT 

SET 

ENDM 

PORT + 1 


uses the in-line macro IRP to generate the four pairs of in- 
structions for setting the clock ports. These six lines can be 
replaced by the following eight lines: 


MVI 

A,70H 

OUT 

ADATA 

MVI 

A, 14H 

OUT 

ACONT 

MVI 

A , 7 7 H 

OUT 

BDATA 

MVI 

A, 4 

OUT 

BCONT 


If the year is not 1 980, then you will want to make a change 
in the program. The year is located at address 1 594 HEX.D 

Program follows 
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OSBORNE/McGraw-Hill presents . . . 



Over 200,000 copies sold since 
December 1975. Now completely 
revised! The most current and topical 
book on the market! 


An Introduction to 

Microcomputers 


An Introduction to Microcomputers: Volume 1 — Basic Concepts 

2nd Edition, by Dr. Adam Osborne 


This new edition of Volume 1, published in April 1980, incorporates all of the 
newest technology. Basic microprocessor concepts are discussed in terms of 
modern hardware configurations, and examples of common microcomputer ap- 
plications are drawn from today’s most popular devices. For example, the logic 
instructions and programming concepts of the new 16-bit microprocessors are 
discussed in detail, and current logic distribution configurations are used 
throughout the text, illustrations and examples. Programming mnemonics conform 
to the newly proposed IEEE standard. This book is the first in print to use them, a 
feature which will be appreciated by beginners and professionals alike. 

Basic Concepts presents the fundamental logic framework upon which microcom- 
puter systems are built, so that the reader can evaluate the applicability of microcom- 
puters to any practical problem. Using concepts that are common to all microprocessor 
systems, Volume 1 develops a detailed picture of what a microcomputer can do, how it 
does what it- does, and how its particular capabilities can best be applied. 


# 34 - 9 , $ 12.50 


Also in the Introduction to Microcomputers series: 


Volume 0 — The Beginner’s Book 
by Adam Osborne 

This book introduces com- 
puter logic and ter- 
minology to the complete 
beginner in the field of 
microcomputers. 
Numerous illustrations 
and photographs combine 
with clear, easy-to-follow 
text to provide an elemen- 
tary but broad-based 
background. 

#26-8 $7.95 


Volume 2 — Some Real Microprocessors 
by Adam Osborne et al. 

This unique reference provides objective descrip- 
tions of virtually every microprocessor on the 
market today. Lets you know what’s available, 
how they work (or don’t work), and how to use 
them. Loose-leaf. Binders and yearly updates (six 
issues) sold separately. 

Vol. 2 book. 1978 ed. #15-2 $25.00 

Vol. 2 binder #16-0 $ 5.00 

Vol. 2 1978/79 updates #97 $25.00 


Volume 3 — Some Real Support Devices 
by Jerry Kane et al. 

Same objective, in-depth coverage as Volume 2, 
but applied to support devices: memory, data 
converters, data communication devices, direct 
memory access controllers, busses, and much 
more. Loose-leaf. Binders and yearly updates (six 
issues) sold separately. 

Vol. 3 book, 1978 ed. #18-7 $15.00 

Vol. 3 binder #19-5 $ 5.00 

Vol. 3 1978/79 updates #98 $25.00 


Combined update subscriptions can be purchased for both Volume 2 and 3, 
a total of twelve update issues. #99 $40.00 







Book 

Price 

Quantity 

Amount 

NAME 

ADDRESS 

CITY STATE 

ZIP: PHONE: 

# 




# 




# 




# 




£j~\ OSBORN E/McGraw-Hill 

630 Bancroft Way. Dept. C5 
Berkeley. CA 94710 
(415)548-2805 JjmU 

TWX 9 1 0-366-7277 1 ■ fl 1 ■ 

Calif, residents add 6% sales tax. Subtotal 

S.F. BART residents add 6 l A% sales tax. 

No tax on update subscriptions. California residents tax 

SHIPPING (Shipping for large orders to be arranged) 

□ All foreign orders $4.00 per Item for air mail Shipping 

□ No charge in the U.S.on update subscriptions 

□ $0.75 per Item 4th class In the U. S. (allow 3-4 weeks) 

□ $1.25 per Item UPS In the U.S. (allow 10 days) 

□ $2.50 per item special rush shipment by air In the U.S. 

For faster shipment or credit card, phone (415) 548-2805 
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LISTING 1 

Program to add date and time to STAT 

TITLE 'time for stat' 

9 JAN 2 f 80 

; TIME AND DATE FROM A COMPU/TIME BOARD 
t ADDED TO CP/M VERSION 2*0 STAT 

9 

9 PROGRAMMED FOR AN 8080-Z80 MICROPROCESSOR 
9 BY ALAN R* MILLER 

9 NEW MEXICO TECH r SOCORRO* NM 87801 


PATCH CP/M STAT TO JUMP HERE* 

THE ORIGINAL VALUE WAS JMP 433H* 


0100 ORG 100H 

0100 C30215 JMP TIME 


STAT ORIGINALLY ENDS AT 1501 HEX 
START TIME IMMEDIATELY AFTERWARD 


1502 

ORG 

1502H 


* VERSION 2*0 

0005 = 

f 

BDOS 

EQU 

5 

* BDOS ENTRY 

0009 = 

PBUF 

EQU 

9 

* PRINT STRING 

OOOD = 

CR- 

EQU 

ODH 

* CARRIAGE RET 

OOOA = 

LF 

* 

EQU 

OAH 

*LINE FEED 


COMPUTIME CLOCK PORTS 


00C4 

= 

ADATA 

EQU 

0C4H 

* PORT A DATA 

00C5 

= 

ACONT 

EQU 

ADATA+1 

* PORT A CONTROL 

00C6 

= 

BDATA 

EQU 

ADATA+2 

* PORT B DATA 

00C7 

= 

BCONT 

EQU 

ADATA+3 

* PORT B CONTROL 

1502 

DBC4 

* 

time: 

IN 

ADATA 

* BOARD PRESENT? 

1504 

FEFF 


CPI 

OFFH 


1506 

CA7F15 


JZ 

NOBRD 

* NO * QUIT 



9 

9 INITIALIZE 

CLOCK PORTS 


1509 

AF 

7 

XRA 

A 

* GET A ZERO 

150A 

D3C5 


OUT 

ACONT 

* RESET PORTS 

150C 

D3C7 


OUT 

BCONT 


00C4 

# 

9 

PORT 

SET 

ADATA 





IRP 

?P * <70H * 

14H * 77H * 4> 




MVI 

A * ?P 





OUT 

PORT 




PORT 

SET 

POR'T+1 





ENDM 



150E+3E70 


MVI 

A * 70H 


1510+D3C4 


OUT 

PORT 


1512+3E14 


MVI 

A * 1 4H 


1514+D3C5 


OUT 

PORT 


1516+3E77 


MVI 

A 9 77H 


1518+D3C6 


OUT 

PORT 


151 A+3E04 


MVI 

A * 4 


151C+D3C7 


OUT 

PORT 


151E 118E15 

* 

LXI 

D * MON 

* MONTH * DAY 

1521 CD4815 


CALL 

DATE 

* GET THEM 

1524 119D15 


LXI 

D * HOUR 

9 HR * MIN* SEC 

1527 CD6615 


CALL 

TTIME 

* GET THEM 

152A 118815 


LXI 

D * PDATE 

9 POINT TO ALL 

152D 0E09 


MVI 

C * PBUF 

* PRINT BUFFER 

152F CD0500 


CALL 

BDOS 

f SEND 


9 

9 CONTINUE WITH 

CP/N STAT 

1532 C33304 

7 

done: 

JMP 

433H 



\ READ 

A DIGIT 



1535 7A 

9 

rdigit: 

MOV 

A * D 

^SELECT DIGIT 

1536 D3C4 


OUT 

ADATA 


1538 DBC4 


IN 

ADATA 

* RESET INTERRUPT 

153A DBC5 

dwait: 

IN 

ACONT 

* TEST FOR DIGIT 

153C E680 


ANI 

80H 

9 ANYTHING THERE? 

153E CA3A15 


JZ 

DWAIT 

* LOOP UNTIL READY 

1541 DBC4 


IN 

ADATA 

fREAD A DIGIT 

1543 E60F 


ANI 

OFH 

* MASK ZONE 

1545 F630 


OR I 

30H 

* CONVERT TO ASCII 

1547 C9 


RET 




9 

9 READ 

DATE 



1548 EB 

date: 

XCHG 


9 DATE INTO H * L 

1549 AF 


XRA 

A 

* SET DATE DISPLAY MODE 

154A D3C6 


OUT 

BDATA 


154C 4F 


MOV 

C * A 

HELL READ4 THIS IS DATE 


READ FOUR DIGITS 


154D 

1600 

READ4 : 

MVI 

D * 0 

154F 

CD3515 

next: 

CALL 

RDIGIT 

1552 

CD7415 


CALL 

RSDIG 

1555 

7A 


MOV 

A * D 

1556 

FE20 


CPI 

20H 

1558 

C25C15 


JNZ 

SKIP 

155B 

23 


INX 

H 

155C 

7A 

skip: 

MOV 

A * D 

155D 

FE40 


CPI 

40H 

j 155F 

C6 


RZ 



* SET FOR FIRST DIGIT 

* DELAY ONE DIGIT SCAN 
* READ X STORE DIGIT 


* SEE IF BOTH DONE 
9 SKIP A PLACE 

* SKIP OVER : OR / 

* TEST FOR ALL DIGITS 


DONE 


* ALL FOUR DONE 
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If! 


&4K BYTE EXPANDABLE RAM 

DYNAMIC RAM WITH ON BOARDTRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR. CROMEMCO. VECTOR GRAPHICS. 
SOL. AND OTHER 8080 OR Z-80 BASED S100 
SYSTEMS * *4MHZ Z-80 WITH NO WAIT STATES. 

* SELECTABLE AND DESELECTABLE IN 4K 
INCREMENTS ON 4K ADDRESS BOUNDARIES. 

* LOW POWER-8 WATTS MAXIMUM 

* 200NSEC 4116 RAMS. 

* FULL DOCUMENTATION. 

* ASSEMBLED AND TESTED BOARDS ARE 
GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED/ 

TESTED 

64KRAM SS95.00 

48K RAM $529.00 

32K RAM $459.00 

16K RAM $389.00 

WITHOUT RAM CHIPS $319.00 


S100 MAINFRAME 
AND CARD CAGE ^ 

* W/ SOLID FRONT PANEL $239.00 

* W/ CUTOUTS FOR 2 MINI-FLOPPIES $239.00 

* 30 AMP POWER SUPPLY $119.00 


1 / 


VISTA V-200 MINI FLOPPY SYSTEM 

★ S100 DOUBLE DENSITY CONTROLLER 

★ 204 KBYTE CAPACITY FLOPPY DISK 
DRIVE WITH CASE & POWER SUPPLY 

★ MODIFIED CPM OPERATING SYSTEM 
WITH EXTENDED BASIC 

$695.00 

★ EXTRA DRIVE. CASE & POWER SUPPLY 

$395.00 


16K XI DYNAMIC RAM 

THE MK4116-3 IS A 16.384 BIT HIGH SPEED 
NMOS. DYNAMIC RAM. THEY ARE EQUIVALENT 
TO THE MOSTEK. TEXAS INSTRUMENTS. OR 
MOTOROLA 4116-3. 

★ 200 NSEC ACCESS TIME. 375 NSEC CYCLE 
TIME. 

★ 16 PIN TTL COMPATIBLE. 

* BURNED IN AND FULLY TESTED. 

* PARTS REPLACEMENT GUARANTEED FOR 
ONE YEAR. 

$8.50 EACH IN QUANTITIES OF 8 


COfTPUTCR DEVICES 

1230 ui.couinj owe. 
ORfifiGE, Cfi 92668 
(714) 633-7280 


KIM/SYM/AIM-65— 32K EXPANDABLE RAM 

DYNAMIC RAM WITHONBOARDTRANSPARANT 
REFRESH THAT IS COMPATIBLE WITH KIM/ 
SYM/ AIM-65 AND OTHER 6502 BASED 
MICROCOMPUTERS. 

★ PLUG COMPATIBLE WITH KIM/SYM/AIM-65. 
MAYBECONNECTEDTOPETUSINGADAPTOR 
CABLE. SS44-E BUS EDGE CONNECTOR. 

★ USES f5V ONLY (SUPPLIED FROM HOST 
COMPUTER BUS). 4 WATTS MAXIMUM. 

★ BOARD ADDRESSABLE IN 4K BYTE BLOCKS 
WHICH CAN BE INDEPENDENTLY PLACED ON 
4K BYTE BOUNDARIES ANYWHERE IN A 64K 
BYTE ADDRESS SPACE. 

★ BUS BUFFERED WITH US TTL LOAD. 

★ 200NSEC 4116 RAMS. 

★ FULL DOCUMENTATION 

★ ASSEMBLED AND TESTED BOARDS ARE 
GUARANTEED FOR ONE YEAR. AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED / 
TESTED 

WITH 32K RAM $419.00 

WITH 16K RAM $349.00 

WITHOUT RAM CHIPS $279.00 

HARD TO GET PARTS ONLY (NO RAMS) $109.00 

BARE BOARO AND MANUAL $49.00 
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FIRST OF A SERIES 


ADVERTISEMENT 


FTC Revolt 

You’ve heard of the tax revolt. It’s 
about time for an FTC revolt. Here’s 
my story and why we’ve got to stop 
federal bureaucratic regulation. 


By Joseph Sugarman, 
President, JS&A Group, Inc. 


My story is only one example of how the FTC is 
harassing small businesses but I'm not going 
to sit back and take it. 



I’m pretty lucky. When I started my business 
in my basement eight years ago, I had little 
more than an idea and a product. 

The product was the pocket calculator. The 
idea was to sell it through advertisements in 
national magazines and newspapers. 

Those first years in the basement weren’t 
easy. But, we worked hard and through 
imaginative advertising and a dedicated staff, 
JS&A grew rapidly to become well recognized 
as an innovator in electronics and marketing. 

THREE BLIZZARDS 

In January of 1979, three major blizzards 
struck the Chicago area. The heaviest snow- 
fall hit Northbrook, our village -just 20 miles 
north of Chicago. 

Many of our employees were stranded - 
unable to get to our office where huge drifts 
made travel impossible. Not only were we 
unable to reach our office, but our computer 
totally broke down leaving us in even deeper 
trouble. 

But we fought back. Our staff worked around 
the clock and on weekends. First, we pro- 
cessed orders manually. We also hired a 
group of computer specialists, rented outside 
computer time, employed a computer service 
bureau, and hired temporary help to feed this 
new computer network. We never gave up. 
Our totally dedicated staff and the patience of 
many of our customers helped us through the 
worst few months in our history. Although 
there were many customers who had to wait 
over 30 days for their parcels, every package 
was eventually shipped. 

WE OPENED OUR DOORS 

During this period, some of our customers 
called the FTC (Federal Trade Commission) to 
complain. We couldn’t blame them. Despite 
our efforts to manually notify our customers of 
our delays, our computer was not functioning 
making the task extremely difficult. 

The FTC advised JS&A of these complaints. 
To assure the FTC that we were a responsible 
company, we invited them to visit us. During 
their visit we showed them our computerized 
microfilm system which we use to back up 
every transaction. We showed them our new 
dual computer system (our main system and a 
backup system in case our main system ever 
failed again). And, we demonstrated how we 
were able to locate and trace every order. We 
were very cooperative, allowing them to look 
at every document they requested. 

The FTC left. About one week later, they 


called and told us that they wanted us to pay a 
$1 00,000 penalty for not shipping our products 
within their 30-day rule. (The FTC rule states 
that anyone paying by check is entitled to 
have their purchase shipped within 30 days or 
they must be notified and given the option to 
cancel.) 

NOT BY CONGRESS 

The FTC rule is not a law nor a statute 
passed by Congress, but rather a rule created 
by the FTC to strengthen their enforcement 
powers. I always felt that the rule was intended 
to be used against companies that purposely 
took advantage of the consumer. Instead, it 
appears that the real violators, who often are 
too difficult to prosecute, get away while JS&A, 
a visible and highly respected company that 
pays taxes and has contributed to our free 
enterprise system, is singled out. I don’t think 
that was the intent of the rule. 

And when the FTC goes to court, they have 
the full resources of the US Government. 
Small, legitimate businesses haven’t got a 
chance. 

We re not perfect. We do make mistakes. 
But if we do make a mistake, we admit it, 
accept the responsibility, and then take 
whatever measures necessary to correct it. 
That’s how we’ve built our reputation. 

BLOW YOUR KNEE CAPS OFF 

Our attorneys advised us to settle. As one 
attorney said, “It’s like a bully pulling out a gun 
and saying, If you don’t give me a nickel, I'll 
blow your knee caps off. ’’’ They advised us 
that the government will subpoena thousands 
of documents to harass us and cause us great 
inconvenience. They warned us that even if 
we went to court and won, we would end up 
spending more in legal fees than if we settled. 

To settle would mean to negotiate a fine and 
sign a consent decree. The FTC would then 
issue a press release publicizing their victory. 

At first we tried to settle. We met with two 
young FTC attorneys and agreed in principle 
to pay consumers for any damages caused 
them. But there were practically no damages, 
just a temporary computer problem, some late 
shipments, and some bad weather. The FTC 
then issued a massive subpoena requesting 
documents that will take us months to gather 
and which we feel was designed to harass or 
force us to accept their original $100,000 
settlement request. 

Remember, the FTC publicizes their 
actions. And the higher the fine, the more the 


publicity and the more stature these two 
attorneys will have at the FTC. 

If this all sounds like blackmail -that’s just 
what it appeared to be to us. 

We did ship our products late -something 
we’ve admitted to them and which we publicly 
admit here, but we refuse to be blackmailed 
into paying a huge fine at the expense of our 
company’s reputation- something we’ve 
worked hard eight years to build. 

We re not a big company and we realize it 
would be easier to settle now at any cost. But 
we re not. If this advertisement can attract the 
attention of Congressmen and Senators who 
have the power to stop the harassment of 
Americans by the FTC, then our efforts will be 
well spent. 

ALL AMERICANS AFFECTED 

Federal regulation and the whims of a few 
career-building bureaucrats is costing tax- 
payers millions, destroying our free enterprise 
system, affecting our productivity as a nation 
and as a result is lowering everybody’s stan- 
dard of living. 

I urge Congressmen, Senators, business- 
men and above all, the consumer to support 
legislation to take the powers of the FTC from 
the hands of a few unelected officials and bring 
them back to Congress and the people. 

I will be running this advertisement in hun- 
dreds of magazines and newspapers during 
the coming months. I'm not asking for contri- 
butions to support my effort as this is my battle, 
but I do urge you to send this advertisement to 
your Congressmen and Senators. That’s how 
you can help. 

America was built on the free enterprise 
system. Today, the FTC is undermining this 
system. Freedom is not something that can be 
taken for granted and you often must fight for 
what you believe. I'm prepared to lead that 
fight. Please help me. 

Note: To find out the complete story and for a 
guide on what action you can take, write me 
personally for my free booklet, “Blow your 
knee caps off." 



PRODUCTS 
THAT 
THINK 


One JS&A Plaza, Northbrook, III. 60062 

©JS&A Group, Inc. ,1979 


140 INTERFACE AGE 


CIRCLE INQUIRY NO. 43 


MAY 1980 


MICRO- MARKET 


GET Paid 


for using your 




& 


igy 
:omputer 

PUN ■ Easy £53 

RUSH COUPON FOR ^ 
FREE FACTS 

SPARE TIME 

Send today to — DAR IAS 
31 10 Fulton Ave, Sacramento CA 95821 



BUSINESS SOFTWARE 
CP/M AND MODEL II COMPATIBLE 
NEWLY ENHANCED VERSIONS 


MEDICAL MGMT SYSTEM $495 

DENTAL MGMT SYSTEM $495 

REAL ESTATE MULTI LIST $495 

INSURANCE AGENCY MGMT $495 

LEGAL TIME ACCOUNTING $495 

GENERAL LEDGER $495 

ACCOUNTS PAYABLE $495 

ACCOUNTS RECEIVABLE $495 

PAYROLL PROCESSING $495 

INVENTORY MANAGEMENT $495 

WORD PROCESSING/NAD $495 

DATABASE MANAGEMENT $495 

HIGH SPEED UTILITY SORT $300 


NEW. LATEST CBASIC-2 $ 99 

NEW. LATEST MBASIC 5.1 $300 

NEW! MBASIC COMPILER $350 


•*CPM 2.0 FOR MODEL II $170 

COMPLETE SOFTWARE CATALOG ... 5 

COMPLETE HARDWARE GUIDE 5 


UNIVAIR, INC. 314-426-1099 

10327 LAMBERT INTL AIRPORT 
ST. LOUIS. MISSOURI 63145 USA 

MASTER CHARGE/VISA CARDS O K. 



SAVE TRS-80 

10%, 15% and more on Computers. 
PAN AMERICAN ELECTRONICS, INC., A 


RadwAaeK 

Authorized Sales Center 

1117 CONWAY MISSION, TX. 78572 

TOLL FREE 800/531-7466 

Texas & Main No. 
512/581-2765 




KEYCAPS 

ENGRAVED 

for 

Cherry and 
Keytronic keyboards 

24 Hour Service 

ARKAY ENGRAVERS., INC 

2073 Newbridge Road 
Bellmore, New York 11710 

[516] 781-9859 


SAVE MORE THAN 20%! 

NORTH STAR - INTERTUBE 
THINKER TOYS - MICROTEK 

The smartest computers at the smartest price 
Quad & Double Density 



LIST 

ONLY 

HORIZON- 1-32K-D kit 

$1,999 

$1585 

HORIZON-2-32K-D kit 

2399 

1905 

Assembled & tested 

2765 

2195 

HORIZON-2-32K kit QUAD 

2799 

2225 

Assembled & tested 

3215 

2555 

Pascal for North Star on Disk 


49 

Powerful North Star BASIC 


FREE 

TEIPT 212 Computer 5 MHz 

8000 

6250 

Thinker Toys DISCUS 2/D, A&T 

1 149 

949 

Discus/2 + 2 1.2 megabytes. A&T 

1549 

1299 


Measurement System Memory. A&T, 4MHz 64K 640 

Godbout Memory Call for Price 

INTERTUBE II Smart Terminal 995 780 

MICRO I EK Printer 750 675 

ANADEX Printer 995 875 

Florida Data Printer. 600 cps. 4300 Call for Price 
MARYELLEN Word Processor Your Best Buy 38 
Textwriter III 125 

EZ 80 Tutorial. Learn Machine Language 25 

PDS for North Slar. Better than CP/M 99 

Compiler for Horizon Secret Superfast Code 1 00 
W* off software prices with computers 
VERBATIM the best Diskettes Box of 1 0 29 

Which Computers are best? BROCHURE FREE 
North Star documentation refundable w/HRZ 20 

AMERICAN SQUARE COMPUTERS 

Kivett Dr Jamestown. NC 27282 919 883 1105 



JACK HATFIELD COMPANY 

Offers 

Atari®' 400 & 800’s™ 

Free Freight 

2895 Bedford Avenue 
Placerville. California 95667 
916-626-3352 

Bank Cards, Cash, COD/Dealer Inquiry Invited 


Power Supplies 


INPUT: IIS vac 43 <3 hi 
OUTPUT: Svdc0.2Sampa 
REGULATION: 0.1 % «SmV 
NL-FL. ± 0.1% 1 5mV tor 10% 

Input changa 

RIPPLE: 2mV RMS man., 20 mV 
PP mu. 

STABILITY: Typically 10 mV lot 
alght hour pariod 
REMOTE SENSING. REMOTE VOLTAGE ADJUSTMENT. 
OVERLOAD PROTECTION and OVERVOLTAGE PROTECTION 
ALSO AVAILABLE IN 12 VDC U 13 AMPS S7B 00 par unit 


5 volts 
@ 25 amps 

SURPLUS UNITS IN 
LIKE NEW CONDITION 

lT 



HOUSE MARKED 
DARLINGTON TRANSISTOR 
SPECIFY i AMPS as WATT# 
NPN aovon* 


75* each tom. 


22/44 EDGEBOARD CONNECTOR 
TIN SOLDERTAIL .156" x .200" 


LARGE QUANTITIES AVAILABLE 
S1.35 each 10forS12.S0 


I I V* AMP 
FULL 
WAVE 
BRIDGE 
RECTIFIER 


S P.S.T. 


REED RELAYS 

•■IS VOLT D C. LATCH 
NORMALLY OPENED 
CONTACTS: D.P.S.T. 1200 ohm coil 

1 amp man. .witch — — , *1.30 

2 amp max. carry #lch 

BODY SIZE: 3.P.S.T. 750 ohm coil 

approx. 1 inch long — — — . $i so 


ALL CLCCTROMCS (ORP. 

905 S. Vermont Ave a Los Angeles. Calif 90006 
DEPT.IF-1 (213)380-8000 TERMS 


STORE & WAREHOUSE HOURS .Min ordarsio.oo 
Mon.-Frl. Salurday -Addiiso 

9 AM - 5 PM 10 AM • 3 PM Md «% 

SEND FOR OUR FREE CATALOG !pr*om P . sMpprng ’ 


SMALL QUANTITY 

STOCK CONTINUOUS 

FORMS 

• STATEMENTS 
• INVOICES 
• CHECKS 

• BILL OF LADING 

IMPRINTING A VA/LABLE 


STOCK PRINTOUT PAPER 

9-1/2 x 11 1 PART 
14-7/8 x 11 1 PART 


Call or Write for Prices & Samples 




Discount data foams, »nc. 

407 ElSEflHOtUER LflflE SOUTH 

lomefleo Illinois 6 oks 

(312)629-6850 


Connect your TRS-80 . Apple or ANY 
other computer to the phone lines. 

USR-330 Originate— 
Auto-Answer Modem 

• 0-300 Baud 

• Stand Alone 

• RS232 

• 1 Year Warranty 

• Crystal Controlled 

• Bell 103/113 

• State of the Art LSI circuitry 

• 5 stage active filters 

FCC certified for direct 
connection to phone lines via 
standard extension phone jack 

Call or write for free literature 


U.S. RDBDTICS, INC. 

1035 W. LAKE ST. 

CHICAGO, ILL. 60607 

(312) 733-0497 
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Buy By Mail 
and Save! 

COMPUTERS 


INTERTEC SuperBrain® 

32K RAM $2995 $2495 

64 K RAM $3345 $2695 

NORTH STAR Horizon® 1 

32 < Kit, List $1999 $1579 

32K Assembled $2695 $2149 

Horizon 2 

32K DD, Kit, $2399 $1885 

32 K DD, Assm. $3095 $2439 

32 K QD. Kit $2779 $2359 

32 K QD, Assm. $3595 $2859 

CROMEMCO 

System 3, 64K, $6990 $5479 

System 2, 64K, $3990 $3179 

Z-2, List $995 $ 829 

VECTOR MZ, $4313 $3439 

System B, List $5463 $4359 

HEATH WH-89 $1949 

DISK SYSTEMS 

THINKER TOYS® 

Discus 2D, $1149 $939 

Discus 2+2, $1549 $1288 

PRINTERS/TERMINALS 

ANADEX DP-8000 $869 

HAZELTINE 1410 $699 

1420 $839 

1500 $879 

PAPER TIGER IDS-440 .... $849 

with graphics option $949 

INTERTUBE II, $995 $729 

PERKIN-ELMER 

Bantam 550 $789 

TELEVIDEO 912 $789 

CENTRONICS 730-1, $995 . . $799 

779-1, List $1245 $939 

779-2, List $1350 $989 

702, List $2480 $1990 

704, List $2350 $1995 

703, List $2975 $2175 

T. 1.810 $1575 


Most items in stock for immediate delivery. Fac- 
tory sealed cartons, with full factory warranty. 
NYS residents add appropriate sales tax. Prices 
do not include shipping. VISA and Master Charge 
add 3%. COD orders require 25% deposit. Prices 
subject to change and offers subject to withdrawal 
without notice 

Computers 

Wholesale 

HI Box 144 Camillus. NY 13031 

3! (315) 472-2582 Q& 


this publication 
is available in 
microform 



Please send me additional information. 

University Microfilms International 

300 North Zeeb Road 1 8 Bedford Row 

Dept. P.R. Dept. P R. 

Ann Arbor, Ml 48106 London, WC1R4EJ 

U.S.A. England 

Name 

Institution 

Street 

City 

State Zip 


MICRODEX 


MICRO-MARKET ADS 
SELL 

YOUR PRODUCTS 

A new format has been estab- 
lished for the Micro-Market sec- 
tion. All ads are now 2 inches 
wide by 3 inches deep. Price is 
$200. Submit ads with check or 
money order to: 

INTERFACE AGE Magazine 
Micro-Market Ads 
P.O. Box 1234 
Cerritos, CA 90701 


MICRO INDEX CLASSIFIED 


APPLICATION SUBSYSTEM. Com 

prehensive, tested, documented, perform 
data base creation, maintenance and create 
multi reports about your family’s genealogy. 
IN* BASIC. Specify minidisk or hardcopy, 
only $45. BIOCHARTS, Box 423, Nanuet, 
New York 10954. 

TRS-80 SOFTWARE. Quizzes $5.00 
each. Quizzes include math, English, 
sports, etc. Games for TRS-80 $40.00 for a 
set of 1 0. Games by mail $1 3.00 for first 5 
turns and rules. WIZARDS ARSENAL, Box 
20183, Lansing, Ml 48901. 

TWO BUCKS & up for TRS-80 pro- 
grams. Dozens of unusual programs. 
(Newest: “Lockit” security tape, $5.00). 
Free Catalog. PEC, Box 42831, Las 
Vegas, NV 89104. 

COMPUTER MAGAZINE ARTICLE IN- 
DEX — Over 1 ,000 categories classifies all 
mini-micro magazines 1 973 to present. $24 
includes 1 980 quarterly update. MAGDEX, 
Box 131561, Savannah, GA 31401. 

CABLE PROGRAMMING - Wanted 
unique, entertaining and informational com- 
puter generated programming for leased 
cable television nelwork Info-Access, P.O. 
Box 9251, Denver, CO 80209. 

TRS-80 MODEL I 48K, $598.00. Cen- 
tronics 779, $1, 076.00. Disc drive, 
$328.00. Malco, Inc., 1845 Manzanita 
Circle, Reno. NV 89509, (702) 826-8265. 


GODBOUT BARGAINS!! 32K fully static 
bank select, 4 MHz, Unkits $456.95. 16K 
fully static 4 MHz Unkits $232.95. Micro- 
processor Applications, P.O. Box 462, 
Woodacre, CA 94973, (415) 488-0992. 


SYSTEM & INTEGRATION Engineer 
for research and development in medical 
electronic computer field. Design and develop 
new products, troubleshoot problems with 
existing products, assist field engineers, etc. 
Min: BS in computer electronics (or related 
degree), knowledge of CAT scanner, 2 yr. 
experience in designing computer facilities. 
40 hr./19K. Resumes: Ms. J. Fisher, Pfizer 
Medical Systems, 9052 Old Annapolis 
Road, Columbia, MD 21045. 

BASICS OF Servomechanisms and Oper- 
ational Amplifiers — Clear text and “instant 
breadboarding” result in solid understand- 
ing of fundamental concepts. Written by 
professional electronics design engineer. 
Cassette for TRS-80, Level II, 16K. $9.95. 
Omni Systems Co., P.O. Box 29347, 
Minneapolis, MN 55430. 

VIRTUOSO PET. 8/16/32K Commo- 
dores play Bach, Beethoven, etc. Music 
Box & Allen Animation have 4 programs, 
$10 each. Order both for free CB2 connec- 
tor. Add $1 shipping. Allen Computer 
Products. Box 22835B, Livonia, Ml 481 51 . 

HP 9815 with 2008 steps, 2 I/Os, C. 
Case, 3 tapes, full documents, $2500. Also 
HP 9862 plotter to fit 9815, $1500. Also 
powerful lens design progr. for 9815, very 
complete documentation, $500. B. Sher- 
man, 90-59 56th Ave., Elmhurst, NY 
11373, (212) 271-3709. 

MICRODEX is a classified advertis- 
ing section available to readers 
wishing to buy, sell or trade hard- 
ware and software. Price: $1 per 
word, 25 word minimum. The first 
two words printed bold. Additional 
bold type $5 per word. Send copy 
w/check or M.O. to INTERFACE 
AGE, Dept. M-l, 16704 Marquardt 
Ave., Cerritos, CA 90701. 
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THE HOT ONES!!! 

Second printing now available. Customers nationwide have helped to 
make these our bestsellers! Find out why. 


A STEP BY STEP INTRODUC- 
TION TO 8080 MICROPROCES- 
SOR SYSTEMS 

David L. Cohn and James L. Melsa 
This step by step presentation does not 
require any electronics or computer 
background. If you have access to an 
8080 system, the book contains a 
number of exercises that illustrate the 
concepts discussed in each chapter; 
however, many of the exercises can be 
worked with pencil and paper. 

$7.95 


YOUR HOME COMPUTER 

James White 

A home computer can make life easier 
and more enjoyable. It can be simple to 
operate, as simple as a sewing 
machine. This book is written for the 
non-engineer, for the person who has 
no technical background. Its purpose 
is to introduce you to home computing 
and microcomputers. 

$9.95 

To order: 
dilithium Press 
P.O. Box 92, Dept. IAB 
Forest Grove, OR 97116 


MY COMPUTER LIKES ME I 
SPEAK IN BASIC 

Bob Albrecht 

This book is about people, computers 
and a programming language called 
BASIC. It’s an inch by inch, step by 
step guide to program your computer 
so it will do what you want it to do. Easy 
to read and a valuable tool for the 
computer hobbyist. 

$3.95 
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SOFTWARE REVIEW 



* 

Personal Software’s 
V1SICALC 

Software Product Review by Tom Fox, Systems Editor 


One of the exciting aspects of working in the microcomputer 
industry is witnessing the marriage of clever minds and that 
most powerful of mind-stretching tools, the computer. 
Brilliant people trained in a variety of disciplines are finding 
the computer to be a means of expressing their considerable 
creativity, and the results would surely delight Boole, Bab- 
bage and, in this case, the makers of Apple. 

While a student at the Harvard Business School, Dan 
Bricklin found he was spending a discouraging amount of 
time writing (and re-writing) “pro forma” balance sheets. 
Armed with a pocket calculator and large sheets of blank 
paper, Dan would fill in endless rows and columns of finan- 
cial data — scenarios for the financial condition of corpora- 
tions that existed only in the minds of Harvard professors. 

Once completed, it was a massive task to (for example) in- 
sert a row or column of information, and to extend the results 
of such a disruption to the bottom line and right-hand column. 

Now with Software Arts of Arlington, Massachusetts, he 
somehow transferred those long nights of fiscal frustration in- 
to the definition of a remarkable software product called 
VISICALC. Elegantly simple in concept, VISICALC may 
have a profound affect on the shape of data-handling pro- 
grams for a long time to come. 

Imagine a blackboard as big as a wall, with space for more 
than 250 rows and 60 columns. Into each spot that is formed 
by the intersection of a row and column can be put a number 
(dollar amount, etc.) or up to 250 characters of variable text. 
You look at the blackboard through the “window” of a CRT 
screen. Because the window is a small one (20 rows deep by 
12 or fewer columns wide), there is a means to move the 
window around on the blackboard. Any portion of the board 
can be viewed by pushing the up, down, left and right arrows 
on the keyboard. 

The tricky part is that you can define mathematical rela- 
tionships between any of the rows and columns. The 
simplest example is to command that the bottom row be the 
sum of each of the rows above. More arcane relationships — 
percentages, common financial relationships, log and trig 
functions — are just as easy to define. 


Whenever any item on the blackboard is changed, all 
other items that depend on the value of that item auto- 
matically change also. New rows and columns can be in- 
serted, and existing ones moved around, while the values of 
all other dependent items are updated without any other ac- 
tion by the user. (Replacing a numeric value with “NA” 
reminds one of falling dominoes as all other numbers that 
once depended on that value flip to “NA” also.) 

VISICALC definitely comes under the category of “why 
didn’t I think of that?”, and many of its concepts will doubt- 
less be copied widely. The beauty of VISICALC, though, lies 
in its execution, which must be seen in action to be appreci- 
ated. The program was coded by Bob Frankston, who applied 
most of the tricks of people/computer interaction learned 
while creating commercial word processing programs. 

The screen is a lively one, using memory-mapped I/O for 
speed and logical use of the keyboard functions to provide a 
natural interface with the user. You feel like you are “talk- 
ing” to the blackboard, not the computer. Pushing the “ar- 
row” keys causes a white box to jump around on the screen, 
highlighting each item. The top row of the screen con- 
tinuously shows the mathematical relationships that exist bet- 
ween the highlighted item and all other items on the 
blackboard, as well as the amount of memory remaining to 
add new items. 

A snapshot of the blackboard can be saved at any time on- 
to cassette tape, minifloppy diskette or printer. A rich variety 
of keystroke-saving routines are available for the experienced 
user, although it isn’t necessary to use them. 

The program is currently available only for Apple com- 
puters, although plans are to add PET, Radio Shack and 
Atari to the list. The program is large: 12,000 lines of 
assembly language code, taking up 20,000 bytes of 
memory in the Apple. Personal Software Inc., the 
MICROCHESS people and now purveyors of VISICALC, 
recommend 32K of memory as the minimum configuration. 
That much memory would hold the VISICALC program and 
enough data for a 1 20-item checkbook balancing scenario. 
We would recommend 48K for any serious application. □ 
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APPLE * 


LSI-11 • 


Are 

reac 


;n of your computer ! 




TRS-80 
MODEL 1 * 
MODEL 2 


Now you can transform your personal computer into a multi-user 
system for business or educational applications. From two to 
sixty-four computers can be linked together sharing up to 40 
million bytes of Corvus hard disk capacity. 

A true multi-processing system, the CONSTELLATION™ pro- 
vides open or secured access to all data files on the Corvus disk 
drive. Additional benefits include the ability to share peripherals 
and communicate with other computers in the CONSTELLATION 
network. Providing performance usually found in much more 
expensive systems, the price of the CONSTELLATION multiplexer 
is only $750. Interfaces for additional computers are as low as $235. 

The CONSTELLATION is another innovative new product in the 
growing family of intelligent peripherals from Corvus. Our 10 
million byte disk drives, MIRROR™ back-up/archival storage 
system, and now the CONSTELLATION, are all fully compatible 
with the most popular microcomputers available today: APPLE* 
(DOS and Pascal), TRS-80** (Model I & II), S-100 BUS, LSI-11, 
and ALTOS. Our Z-80 based intelligent controller handles up to 
four 10 million byte Winchester disks of proven performance and 
reliability — the IMI-7710. 

Corvus — recognized leader in intelligent peripherals for micro- 
computers — provides solutions, not just hardware. 

For complete information call or write Corvus today. 

* Trademark of Apple Computers, Inc. 

** Trademark of Radio Shack, a Tandy Co. 

Corvus CONSTELLATION photo courtesy Science Graphics, Tiicson, Ariz. 


CORVUS SYSTEMS, Inc. 


2029 O’Toole Avenue 
San Jose, California 95131 
408/246-0461 TWX: 910-338-0226 
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Introducing the world’s first 
Economy Sized Computer. 



There’s only one company that would ever think 
of running economy sized ads like these. 

Vector. The same people who thought of making 
Economy Sized Computers. 

With Economy Sized Computers, you get data 
and word processing capabilities you only 
expect from much larger computers. All for 
the price of a new copying machine- 
just $10,' 463 suggested retail price. 

See the Vector Economy Sized 
Computers at your nearest computer dealer. 
If you run a small business, it’s time 
you try one on for size. 

VECTOR 

VECTOR GRAPHIC. INC. 

Economy Sized Computers 


31364 Via Colinas, Westlake Village, CA 91361, 213/991-2302 


CIRCLE INQUIRY NO. 90 


